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To  the  FACULTY  of  the 

MIDDLESEX  HOSPITAL* 

*  /  N 

THERMIT  me,  gentlemen,  to  dedicate 
this  fhort  treatife  to  your  patronage. 
There  is  fome  propriety  in  my  taking  this 
liberty,  as  I  wifh  this  attempt  to  explain 
an  intricate  part  of  phyfiology,  may  be 
confidered  as  the  firft  fruits  of  a  medical 
education,  acquired  principally,  from  the 
opportunities  your  kindnefs  and  friendfhip 
have  given  me. 

*  *  I 

'  ,  •  /* 

m  . 

}  ^  j  \  (y  \  i 

I  offer  it  as  a  fiiiall  tribute  for  the  innu¬ 
merable  obligations  I  lay  under  to  you  ; 
and  I  hope  you  will  aceept  it  as  a  teftimony 
of  gratitude  from, 

Kkn ..  ,  m  »  .  /  . 

ri/i  '  ^  \  «  r 

tvf'  •  -  i  >  •  -  •  •;  .t 

Gentlemen, 

your  moft  refpeftful, 
and  very  humble  Servant, 

London,  January  1775.. 

JAMES  HENDY. 
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THE  Author  humbly  prefumes,  that  a 
preface  to  this  publication  is  unneceffary, 
He  takes  this  opportunity,  however,  tq 
beg  the  candid  correftion  of  the  public 
where  he  has  erred  ;  and  alfo  to  allure  thofe 
who  do  him  the  honour  of  perufing  this 
treatife,  that,  to  meet  their  approbation  is 
his  chief  ambition. 

4  *,  k  '  •  *  * 

'  r  ;  '  ,  1  ■  iiLijUM  17, t  1 

* 

* 

It  is  with  great  diffidence  that  he  ventures 
to  appear  in  public,  and  would  by  no  means 
have  done  it,  had  he  not  been  perfuaded 
to  it,  by  the  advice  of  feveral  medical  gen¬ 
tlemen,  on  whofe  judgment  he  lays  much 
,  ftrefs. 

■**.*,.  jr  \  * 
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Definition  of  Glands . 

/ELANDS  are  appendages  to  the  fan- 
guiferous  and  lymphatic  fyftems,  and 
have  the  power  of  inducing  changes  on  the 
fluids  that  are  brought  to  them,  or  fepa- 
rating  particular  parts  from  the  general 
mafs. 

The  manner,  by  which  thefe  effe&s  are 
produced,  will  be  treated  of  in  this  eflay,  not 

B  indeed 
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indeed  from  a  prefumption  that  I  fhould 
excel  in  illuftrating  this  fubject,  bntbecaufe 
it  appeared  to  be  a  part  of  phyfiology  high¬ 
ly  worthy  of  inveftigation. 

In  prpfccuting  this  fubjeCl,  I  fhall  divide 
it  into  three  feCtions :  in  the  firft,  I  fhall 
treat  of  the  general  ftruCture  of  glands,  and 
the  propriety  of  the  preceding  definition, 
fubjoining  a  fhort  view  of  the  divifion  of 
glands ;  I  fhall  then  proceed  to  fpeak  more 
particularly  of  thofe  glands  I  term  appenda¬ 
ges  to  the  fanguiferous  fyftem  ;  and  next,  of 
thofe  that  I  fuppofe  more  properly  to  belong 
to  the  lymphatic  fyftem.  In  the  fecond  lec¬ 
tion,  I  fhall  give  the  moft  prevailing  opini¬ 
ons,  concerning  the  manner  in  which  they 
produce  alterations  upon,  or  reparations  firom, 
the  general  mafs  ;  and  to  each  of  thefe  I 
fhall  point  out  the  principal  objections.  In 
the  third  feCtion,  I  fhall  offer  what  appears 
to  me  to  be  a  more  probable  conjecture  con¬ 
cerning  the  nature  of  fecretion,  and  fubjoiii 
the  reafonsthat  tend  to  fupport  this  opinion. 


SECT. 


GLANpULAR  SECRETION.  3 


SECT.  I. 


Concerning  the  StruSlure  of  Glands , 


CHAP.  I. 

-•  .  j 

Of  the  Structure  of  Glands  in  general, 

?  I  NHERE  is  no  part  of  animal  mecha** 
^  nifm  that  has  employed  the  atten¬ 
tion  of  anatomifts  more,  than  the  ftrudture 
of  glands ;  and  furely,  from  the  impor¬ 
tance  of  their  fun&ions  to  life  and  health* 
they  juftly  merit  a  minute  enquiry  into 
their  conftru&ion.  For,  unlefs  this  be 
known,  it  muft  be  impoffible  to  acquire  any 
correft  idea  of  the  mode  by  which  they 
produce  fuch  evident  changes  on  our  fluids. 
Indeed,  every  advance,  without  this  founda¬ 
tion,  muft  be  vague  and  merely  eonjeftu- 

B  %  raL 
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( 

4 

ral.  I  may  remark,  that  this,  as  well  as 
every  endeavour  of  human  induftry  to  un¬ 
fold  the  deep  and  hidden  receftes  of  wife 
Nature,  have  always  required  the  moft  un¬ 
wearied  diligence,  united  with  the  beft  ca- 

•  *  f  * 

pacity.  But  genius  and  application  are  fe- 

parate  gifts,  and  are  feldom  conjoined  in  the 

fame  individual ;  yet  there  are  not  wanting 

inftances, where  thefe  have  united  in  the  fame 

perfon,  and  where  it  has  fo  happened,  it  has 

given  birth  to  very  important  diicoveries. 

* 

This  is  particularly  exemplified  in  feveral 
profeffors  of  the  medical  art.  That  the  pre- 
fent  invefcigation  was  arduous,  and  required 
both  thefe  human  powers  united,  we  may, 
I  think,  eafily  perceive  from  the  hiftory  of 
this  part  of  anatomy ;  and  we  may  alfo 
learn,  from  the  difputes  of  celebrated  anato- 
mifts,  that  the  minutenefs  and  nicety  of  this 
fubjedt  rendered  obfervers  liable  to  many 
fallacies.  For  the  hiftory  of  medicine  in¬ 
forms  us,  that  at  one  period  the  medical 
world  were  ready  to  concur  in  opinion  with 
the  ingenious  Malpighi,  and  admit  his  fup- 
polition  that  all  glands  were  either  veficular 


or 
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or  follicular.  The  arguments  which  this 
great  man  brought  for  his  theory,  and  the 
fupport  it  received  from  Dr.  Boerhaave, 
gave  it  great  plaufibility  and  weight  ;  in  fo 
much,  that  it  is  highly  probable  that  we 
fhould  have  adopted  and  retained  this  opi¬ 
nion,  had  .it  not  been  for  the  celebrated 
Ruyfch,  who  oppofed  Malpighi,  and  ad¬ 
vanced  an  opinion,  which  though  not  to¬ 
tally  new,*  fuccefs  fully  controverted  his 
dodfrine  ;  and  this  very  accurate  anatomife, 
bv  rendering  the  fecrets  of  our  organiza¬ 
tion  evident  and  demcnftrable,  and  by 
oppofing  obvious  objections  to  the  conclu- 
fions  of  Malpighi,  and  alfo  by  bringing 
convincing  proofs  in  fupport  of  the  opi¬ 
nion  which  he  renewed,  not  only  over¬ 
turned  the  Malpighian  cloftrine,  but  at  the 
lame  time  eftahlifhed  his  own,  upon  the 
bed:  and  moft  infallible  foundation,  viz* 
clear  and  decilive  experiments.  For,  by  his 
very  minute  injection0,  he  demonftrated 

B  3  that 

*  Edmnndus  King,  Nehemiah  Grew,  and  fome  others, 
who  were  prior  to  Ruyfch,  had  the  lame  ideas  of1  Glands 
with  thofe  he  advanced  and  fupported. 
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that  thofe  appearances  which  were  taken  for 
follicles,  veficles,  or  crypt#,  were,  in  faft, 
a  congeries  of  veffels.  And,  certainly,  if 
this  be  the  cafe,  the  arguments  brought 
from  the  morbid  ftate,  muft  be  fallacious. 
But  fuppofe,  for  an  inftant,  we  were  to 
admit  the  follicular  ftru&ure  of  glands,  and 
to  allow  proofs  to  be  brought  from  the 
difeafed  ftate,  we  fhall,  even  then,  I  am 
confident,  find  them  very  inadequate  to  the 
conclufion.  Such  arguments  are  to  be 
found  in  Haller’s  Element  a  Phyfiologi #.  In 
the  firft  place,  to  invalidate  this  opinion,  it 
is  remarked,  that  thefe  morbid  veficles  are 
met  with,  where  glands  are  not  to  be  found, 
as  in  the  cellular  texture  of  different  parts 
of  the  body.  When  they  are  found  in 
glands,  as  indeed  is  very  frequently  the  cafe, 
and  if  we  fuppofe  fecretions  are  made  in 
them,  and  ohftruciions  formed  to  their  fluids 
making  theiy  exit  from  them  by  the  excre¬ 
tory  du£t,  fhould  we  not  expeff  to  find  the 
veficles  increafed  by  the  accumulation  of 
the  particular  fluid  which  the  gland  fecreted  ? 

But 
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^  § 

But  this  does  not  happen,  as  is  evinced  by 

hydatids  of  the  liver,  &c. 

Should  it  be  thought  incumbent  on  the 
oppofers  of  the  Malpighian  doftrine  to 
prove  from  what  fources  thefe  morbid  ve- 
ficles  proceed,  finqe  they  deny  that  they 
fpring  from  the  diftenfion  of  veficles, 
which  they  alfo  reject  as  unconnedled  with 
the  ftructure  of  glands  in  their  found  ftate ; 
I  can  affirm,  fupported  by  the  beft  au¬ 
thority,  that  they  fometimes  happen  in  lo¬ 
culi  of  cellular  texture,  and  that  they  often 
proceed  from  the  diftenfion  of  the  fpace 
between  the  valves  of  the  lymphatic  vef- 
fels.  The  only  part  where  hydatids  do  oc¬ 
cur,  and  where  lymphatic  veffels  have  not 
been  demonftrated,  is  the  brain;  and  it  is 
rendered  highly  probable,  that  they  are  not 
wanting  in  this  important  organ,  by  argu¬ 
ments  brought  by  Dr.  Monro  and  Mr.  Hew- 
fon.^  Tyfon  alfo  advanced  an  opinion,  that 

B  4  they 

*  Mr.  Falconer,  anatomic  of  London,  informs  me  be 
has  great  reafon  to  believe  that  he  lias'  inje&ed  lymphatic 
velTels  in  the  brain  of  the  cod-frili. 
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they,  in  fome  inftances,  proceeded  from 
worms,  which  opinion  fome  men  of  judg7 
ment  have  admitted. 

i  *  '  ;  •  .  ;  «.  i  v 

Though  the  Malpighian  dodtrine  was  que7 
ftioned  by  feveral  authors,  yet  Ruyfch,  as 

t  9  '  A 

he  compleated  its  overthrow,  has  defervedly 
acquired  the  principal  honour.  It  is  indeed 
to  him  that  we  are  chiefly  indebted  ;  for  if, 
by  his  art,  he  had  not  extricated  us  from 
thofe  difficulties  which  accompany  fuch  a 
minute  enquiry,  we  fhould  have  perhaps 
been  hill  ignorant  of  this  and  many  other 
parts  of  the  mnut'ue  of  anatomical  ftrudlu re. 
This  art  has  been  fo  confiderably  improved 
by  modern  anatomifts,  and  more  efpecially 
by  the  indefatigable  Hewfon,  that  I  am  en¬ 
abled  to  fpeak  with  greater  confidence  on 


C  H  A  R 
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*  '  /  ,7  ^  t  .X  ,  ^  4  i  .4  *4 


CHAP.  II. 

Of  the  Variety  of  Glands,  &c. 

'  > 

¥ 

M  OST  writers,  that  I  have  confulted^ 

■**  have  defined  glands,  either  from  the  ex¬ 
ternal  habit  or  the  internal  ftrufture  ;  feme 
from  one, and  fome  from  the  other:  but  it  is 
evident,  that  a  character  taken  from  either 

r  -  <  > 

of  thefe,  muft  be  very  imperfeft.  For  if  we 
only  view  the  external  figure  of  glands,  the 
great  diverfity  which  we  find  among  them 
would  lead  us  to  exclude  a  great  number, 
which  we  very  properly  term  glands.  The 
liver  and  tefticle  are  both  glands,  yet  how 
different  is  their  outward  appearances?  We 
fhall  find  the  fame  conclufion  hold  good,  if 
we  examine  the  internal  conftruftion  ;  fojp 

.  *  i  «  *•  \  ■ .  ...  v  ‘a?  '  ’ 

in  this  alfo  there  is  a  cpnfiderable  diverfity. 
Some  effential  parts  are  wanting  to  certain 

glands,  as  for  inftance,  the  fpleen,  &c.  are 

> 

without  excretory  dudts,  at  leaft  what  we 

tLx  call 
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call  fo,  In  the  other  glands.  And  indeed, 
where  all  the  parts  that  enter  the  definition 
are  prefent,  viz,  a  congeries  of  minute  arte¬ 
ries,  veins,  nerves,  &c.  they  ramify  in  fuch 
a  variety  of  ways,  as  fcarcely  to  appear  to 
be  compofed  of  the  fame  parts ;  as  may  be 
obferved  by  comparing  the  pancreas  with  the 
kidney  or  liver.  In  my  opinion,  this  great 
variety  is  what  we  ffiould  naturally  expedi, 
when  we  confider  that  each  organ  is  to  have 
its  own  particular  efifedt;  for,  if  Use  and 
contraction  were  the  fame,  what  elfe  could 

be  expected,  but  that  they  would  all  perform 

% 

the  fame  function  ?  Befides,  there  are  in- 
fiances  where  a  change  is  produced  on  the 
coagulable  lymph,  merely  by  an  organic 
pore,  or  more  probably  by  an  exhalant  artery^ 

■  I  fhall  hereafter  endeavour  to  prove. 

i 

Baron  Haller  remarks  the  difficulty  of 
forming  a  definition  from  any  of  thefe  cir- 
cumftances,  and  includes  their  fundtions. 
After  treating  of  thefe,  he  adds,  “  Ex  hh 
omnibus  colligitur ,  glandularum  &  organorum 
Jecretoriorum  tnagnam  varietatem  ejfe,  0  pa-> 

rum 
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rum  omnino  videri ,  quod  diverge  glandular 
rum  clajjes  commune  habent ,  cum  neque  fabrica 
convenient ,  neque  facie ,  neque  funStione  ;  ut 
omnino  tegre  dejinitionem  invenias”*  If  a 
definition  cannot  be  obtained  from  any  of 
thefe,  glands  muft  remain  undefined ;  but  I 
humbly  conceive,  that  an  idea  of  a  gland 
may  be  given  by  confidering  their  general 
funftion.  I  have  therefore  advanced  a  new 
definition,  not  that  I  think  it  perfect,  but 
becaufe  it  appears  the  leaft  liable  to  error, 
and  to  be  the  moft  unexceptionable ;  for  it 
is  certain  that  we  call  thofe  organs  glands, 
which  fecrete.  We  extend  this  appellation 
indeed  fomewhat  farther,  viz.  to  thofe  which 
we  fufpeft  to  perform  fome  fuch  office,  as 
the  fpleen,  &c.  But  until  their  ufe  be  pub- 
lifhed,  we  only  call  them  fo  prefumptively, 
from  their  having  fomewhat  of  a  fimilar 

appearance 


*  From  all  thefe  circumflances,  we  may  gather,  that 
there  is  a  great  variety  of  glands  and  fecerning  organs,  and 
that  the  different  claffes  of  them  have  few  circumflances, 
in  which  they  agree  in  common,  as  they  differ  much  in 
ftru£lure,  appearance  and  function.  Hence  it  is  with  the 
utmofl  difficulty,  that  one  can  pitch  on  a  proper  definition 
of  glands.- 
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appearance  to  thofe  organs  which  we  know 
to  be  glands.  I  have  faid  they  are  appen¬ 
dages  to  the  fanguiferous  and  lymphatic 
fy items,  concluding  that  fhe  one  fyftem  does 
not  merely  ferve  to  carry  blood  to  every  part 
of  the  body,  or  the  other  merely  to  abforb 
from  the  feveral  cavities,  and  return  the 
whole  of  this  fluid  to  the  heart  again,  un¬ 
acted  upon  ;  but  that  each  of  thefe  fy items 
has  a  pow^r  inherent  in  itfelf  to  aft  on  the 
fluids  which  it  carries.  That  this  is,  the 
cafe,  with  refpect  to  the  arterial  fyftem,  *;ss 

fuccefsfuily  proved  by  the  ingenious  Hew- 

* 

fon,  who  obferved  different  appearances  in 
the  coagulable  lymph,  when  the  arteries 
wrere  acting  differently.  It  has  indeed  been 
oppofed  to  this  conclufion,  that  very  tri¬ 
fling  circuniftances  will  caufe  remarkable 
diverfity  in  the  appearance,  from  when.ce 
thefe  concluiions  were  made.  But  it  fhould 

'  '  N  X 

be  remarked,  at  the  fame  time,  that  all  exter¬ 
nal  circuniftances  were  the  fame  ;  that  the 
arteries  thcmfelves  only  were  found  to  be 
afting  with  different  ftrength  at  different 
times.  The  late  moft  worthy  profeffor, 

at 
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at  Edinburgh,  Dr.  Gregory,*  in  his  courfe 
of  praftice,  confirmed  this,  by  afferting  that 
he  had  feen  different  appearances  in  the 
blood,  received  in  different  veflfels,  at  the 
fame  bleeding,  where  the  flow  of  the  blood 
and  every  other  apparent  circumftance  was 
the  fame.  Hewfon,  by  careful  obfervation 

and  experiment,  found  that  the  change  in 

\  *■ 

thefe  cafes  depends  on  the  arterial  fyftem’s 
ffate  of  aftion  being  changed.  I  conclude, 
therefore,  with  him,  that  the  arterial  fy- 
ftem  is  capable  of  changing  the  properties 
of  a  particular  part  of  the  blood,  viz.  the 
coagulable  lymph.  From  hence,  there¬ 
fore,  I  think  I  am  authorized  to  advance, 
that  certain  glands  are  added  to  this  fy- 
ffem,  to  effect  farther  changes  on  the  blood, 
or  feparations  from  it. 

I  might  perhaps  with  propriety  have  fub- 

divided  this  part  of  my  fubjecf  by  faying, 

that  glands  are  appendages  to  the  arterial 

and  to  the  venous  fyftem  ;  but  I  chofe  ra- 

* 

ther  to  be  general,  than  run  the  hazard  of 

erring 

*  Piofeflbr  of  the  practice  of  medicine. 


/ 


AN  fiSSAY  ON 

erring  by  endeavouring  to  be  too  minutd. 
But  yet,  I  think,  this  opinion  might  be  fup- 

■  s, 

ported  to  a  certain  degree,  for  the  liver  un* 
doubtedly  appears  to  be  a  venous  vifcus. 
Indeed,  it  has  been  advanced,  that  the  ve¬ 
nous  blood,  which  ferves  this  organ,  re¬ 
quires  to  be  previoufly  afted  upon  by  the 
fpleen.  It  is  true,  we  obferve,  that  the 
fplenic  vein,  making  the  vena  portarum ,  is, 
in  a  confiderable  degree,  robbed  of  its  coa- 
gulabie  lymph.  Haller  fpeaks  as  follows,  in 
his  Prints  line ce ,  §  dclxxxi,  *  u  Is  f an¬ 
gitis  vix  unquam  coagulatus  eji But  that 
the  fpleen  has  an  important  office  of  its  own* 
is  a  difcovery  lately  made  by  that  very  ex¬ 
cellent  anatomift  Mr.  Hewfon.  t  Per¬ 
haps 


*  lt  That  blood  is  fcarce  eve*  coagulated.” 

f  Some  perfons,  who  were  by  no  means  *n afters  of 
Mr.  Hewfon’s  reafoning,  have  neverthelefs  ventured  io‘ 
criticife  his  opinion  concerning  the  ufe  of  the  fpleen, 
&c.  by  which  they  not  only  (hewed  a  want  of  judg¬ 
ment,  in  attempting  to  impugn  a  do&rine  which  they 
did  not  underftand,  but  at  the  fame  time  expofed  their 
ardent  though  fruitlefs  endeavours  to  clip  the  wings  of 
a  rtfing  genius *  He  however  could  have  no  victorious  op- 
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haps  the  reafon  of  the  fplenic  vein’s  paffing 

into  the  liver  is  merely  becaufe  it  is  the 

* 

ngarejl  and  mojl  convenient  way  to  return 
the  blood  to  the  heart.  For,  though  the  li¬ 
ver  may  require  venous  blood,  yet  it  is  im¬ 
probable  that  it  fhould  require  another  or¬ 
gan  folely  to  prepare  the  blood  for  it ;  as  we 
obferve  that  the  male fcmeny  which  perhaps 
is  the  mo  ft  elaborate,  at  leaft  the  molt  im¬ 
portant  fecretion,  is  formed  in  a  gland  inde- 
perjdent  of  any  other.  In  as  far  indeed,  as 

every 

pofer  to  his  towering  greatnefs  ;  he  could  have  no  dan¬ 
gerous  enemy  to  his  future  fame,  but  one,  and  that 
was  death. 

There  have  not  been  wanting  perfons  who  have 
affirmed,  that  the  ufe  Hewfon  attributed  to  the  lym¬ 
phatic  fyflem  was  no  real  difcovery  ;  and  have  placed 
it  amongll  the  ridiculous  opinions  of  the  ancients. 
They  have  laid  much  ftrefs  on  the  number  of  back-doors 
that  Mr.  Hewfon  left,  that  he  might  efcape  the  artillery 
of  medical  critics,  and  defend  his  hypothefis. 

Thus,  fay  they,  if  it  be  advanced  againft  Mr,  Hew¬ 
fon,  that  feveral  animals  have  been  deprived  of  their 
fpleen,  and  fHll  that  thefe  particles  have  been  completely 
formed,  he  immediately  flies  to  the  thymus  gland.  If 
it  be  then  remarked,  that  after  a  certain  age  this  gland 
is- obliterated,  he  will  retire  to  the  lymphatic  glands, 
and  allure  us  that  they  are  formed  there.  And  laflly, 
if  it  oppofed  to  his  doctrine,  that  fome  animals  have 
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every  part  is  fubfervient  to  the  other,  and 
altogether  making  one  compleat  whole,  eve¬ 
ry  part  is  dependent  on  the  other,  but  no 
farther  ;  and  in  this  view  I  may  fay,  that 
the  kidneys  prepare  blood  to  be  properly 
adted  on  by  every  gland  in  the  body,  by 
freeing  it  of  its  fuperfluous  water. — I  fhall 
fpeak  of  the  life  of  the  fpleen  when  I  arrive 
at  the  lymphatic  fyftem. 

I  might,  from  this  divifion  of  the  fubjecf, 
be  led,  by  a  diftant  analogy,  to  proceed  ftill 

farther, 

no  lymphatic  glands,  he  then  takes  his  iaft  fubterfuge 
and  defends  himfelf  by  retiring  to  the  lymphatic  velTels 
themfelves. 

To  avoid  this  crafty  oppofition,  for  I  cannot  even 
term  it  fpecious  reafoning,  they  ought  to  be  informed, 
that  it  is  the  lymphatic  fyfttnt  which  forms  the  red  part 
of  the  blood,  and  that  the  fpleen,  thymus,  and  lym¬ 
phatic  glands  are  considered  as  parts  of,  or  appendages 
to,  this  fyftem. 

I  cannot  avoid  remarking,  that  one  gentleman  who 
oppofes  Hewfon’s  dotfrine,  by  the  reafoning  I  have  juft 
related,  advances  or  rather  fupports  an  opinion  which 
is  overturned  by  the  above  arguments,  without  leaving 
himfelf  a  fingle  back-door  to  creep  out  at.  He  fays,  it 
is  highly  probable  that  the  fpleen  is  fubfervient  to  the 
liver,  and  that  it  prepares  the  blood  for  that  vifeus.  He 
mull  permit  me  to  alk,  how  the  blood  is  prepared  for  the 
liver,  when  the  fpleen  is  cut  out? 
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farther,  and  I  fhall  vehture  to  do  it,  but  with 
the  greateft  diffidence.  It  is  merely  a  fup- 
pofition,  viz.  that  certain  glands,  which 
continue  to  be  the  opprobria  of  the  anato- 
mift  and  the  phyfiologift,  may  perhaps  be 
confidered  as  belonging  to  the  nervous 
fyftem,  and  their  ufes  intimately  con¬ 
nected  with  that  fyftem.  I  mean  the  glan~ 
dnla  pinealis,  the  glandula  pitultaria ,  the 
ganglions  of  the  nerves,  and  the  renal  cap* 
fula .  That  the  glandule  pine  alls  and  pituita- 
ria ,  and  the  nervous  ganglions  are  fo,  \v6 
have  fome  reafon  to  fuppofe,  from  their  fitu- 
ation  and  clofe  connection  :  that  the  renal 
capfula  alfo  makes  a  part  of  this  fyftem,  I 
am  led  to  fuppofe  from  the  perufal  of  a  pa¬ 
per  in  the  A&a  Petropolitana,  written  by 
DuVerney,  in  which  he  endeavours  to  fhew* 
that  there  is  a  fimilarity  between  this  part 
and  the  ganglions  of  the  ner  ves ;  but  I  muft; 
confefs  that  the  analogy  does  not  ftrike 
me. 

«  ,  ,  >  / 

This  idea,  I  think,  is  better  lupported  by 
a  number  of  difle&ions  of  a  late  accurate 

C  v  obferver. 
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obferver,  who  found,  on  infpeclion,  that 
thofe  monfters,  which  are  born  with  a  di¬ 
minution  or  total  want  of  brain,  have  their 
renal  capfula  wanting  in  the  fame  propor¬ 
tion. 

According  to  the  view  I  have  now  ta« 
ken  of  this  fubjedt,  the  different  glands  of 
the  human  body  may  be  arranged  and  enu¬ 
merated  in  the  following  order  : 

4  "*  r  ■ 

*  4-  v  .  * 

Appendages  to  the  fangulferous  fyftem. 
i  ft,  to  the  arteries  ; 

All  the  mucous  glands,  thofe  which, 

* 

moiften  or  lubricate  the  feveral  ca¬ 
vities,  the  falivary  glands,  pancreas, 
kidney,  mamma  muHerum,  tefticles, 
and  perhaps  the  thyroid  glands  ; 
indeed  every  gland,  except  thofe 
mentioned  under  the  other  heads. 
2dly*  to  the  venal fyftem ; 

The  liver. 

Appendages  to  the  lymphatic  fyftem. 

The  lymphatic  glands,  the  thymus  and 
the  fpleen. 

...  '  ■  And 
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And  it  is  perhaps  probable,  that  the  fol¬ 
lowing  are  parts  belonging  to  the  nervous 
fyftem : 

The  brain,  the  glandule  pine  alls  and 
pltuitaria ,  the  ganglions  of  the 
nerves,  and  the  renal  capfula * 


if 

‘  *  4;r 
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CHAP.  III. 

1  S  '  ;  1  '  *  , 

Further  Confide  rations  on  thofe  Glands  which 
are  cojinetied  with  the  Sanguiferous  Sy - 
Jlem . 

T  T  is  probable  that  thofe  glands,  which  only 
-^feparate,  or  produce  a  fmall  change,  are 
the  moft  Ample  in  their  conftru£tion.  The 
kidney,  however,  feems  an  exception  to  this 
notion,  for  it  appears  to  be  as  complex  as  any 
gland  whatever.  The  only  fure  method  of’ 
judging  when  mere  feparation  happens*  is  to 
compare  the  fluid  fecreted,  and  obferve  if  it  is 
flmilar  in  properties  to  any  of  the  parts,  which 
exift  in  the  blood-veflels.  Where  we  find 
this  is  the  cafe,  we  may  juftly  conclude  that 
it  is  a  mere  feparation.  The  tears,  the  fluid 
that  is  found  in  the  ventricles  of  the  brain* 
the  matter  of  perfpiration  and  urine,  are  faline 
fluids,  which  I  believe  exifted  in  the  fangui- 
ferous  fyftem.  The  matter,  which  is  found 
in  the  feveral  cavities  of  the  body,  I  except 

from 
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from  the  number  of  feparated  fluids.  The 
Synovia ,  which  lubricates  the  joints,  &c.  is 
different  in  its  general  appearance  from  any 
part  of  the  blood ;  it  approaches  nearer  to 
a  matter  of  an  oily  nature,  which  does  not 
exift  in  the  blood  veflels,  unlefs  it  is  carried 
thither,  after  being  fecreted  and  re-abforbed 
from  the  adipofe  membrane :  at  leaft,  this  is 
rendered  highly  probable,  from  the  third  chap¬ 
ter  of  the  firft  part  of  Hewfon’s  Experimental 
Enquiry.  That  the  interfticial  fluids  are  not 
mere  reparations,  I  am  led  to  conclude,  from 
the  following  obfervations.  Though  they  co¬ 
agulate,  on  being  expofed  to  the  air,  yet  they 
differ  greatly  in  the  time  required.  The  coa- 
gulable  lymph  of  the  blood  completely  jellies 
in  feven  or  eight  minutes,  when  expofed  to  the 
air ;  but  thefe  fluids  require  thirty  minutes  for 
their  coagulation.  Befides,  there  is  another 
difference  ;  for  though  expofure  to  the  air  is 
proved  to  be  the  chief  agent  in  coagulating 
the  blood,  yet  long  reft  will  produce  the  fame 
effeft.  Now,  I  will  not  affert,  that  the  inter* 
fticial  fluids  are  totally  at  reft  ;  yet  they  furely 
are  by  no  means  fo  violently  agitated,  as  in 

the 


the  courfe  of  circulation.  From  hence  It 

fhould  follow,  that  the  delay  in  the  cavities 

*  •/ 

(hould  dlfpofe  them  to  coagulate  more  fpeedily 
when  they  are  expofed  to  the  air,  than  the 
lymph  taken  from  the  veflels  while  in  their 
ufual  motion.  But  this  is  found  not  to  happen. 
The  interfticial  fluid  differs  from  the  coagula- 
ble  lymph,  more  remarkably,  in  the  time  ne- 
ceflary  for  its  coagulation,  when  neither  is  ex¬ 
pofed  to  the  air,  but  in  a  ftate  of  reft,  as  i§ 
proved  by  Hewfon’s  experiments.  [See  his 
lymphatic  fyjletn.']  For  the  coagulable  lymph 
in  the  blood-veffels  was  found  to  be  coagulated 
at  the  end  of  fix  hours ;  whereas,  the  lymph  in 
the  lymphatic  veflels,  which  is  the  fame  with 
the  interfticial  fluid,  was  perfe&ly  fluid  after 
refting  twenty  hours ;  and  being  then  let  out, 
jellied  after  being  fome  time  expofed  to  the 
air. 

I  humbly  prefume  thefe  differences  are  fufc 
ffcient  to  place  this  fluid  among  the  altered 
fecretions.  I  chufe  the  ftrufture  of  this  or- 

i 

gan,  which  fecretes  the  interfticial  fluid,  as  an 
example  of  the  moft  fimple  kind  of  gland. 


/ 
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And  concerning  the  ftrufture  of  this  organ 
three  opinions  have  been  advanced ;  viz.  that 
it  is  an  inorganic  pore,  admitting  of  tranfuda- 
tion;.  that  it  is  an  organifed  pore,  which  is  ca¬ 
pable  of  feparating  a  particular  part  of  the 
circulating  fluid ;  and  that  it  is  an  exha- 
lant  artery.  The  firft  of  thefe  opinions  was 
advanced  by  Dr.  Hunter,  but  is  moft  com¬ 
pletely  overturned  by  Mr.  Hewfon  in  his 
Experimental  Enquiry.  It  therefore  only  now 
remains  to  determine  whether  it  is  an  organic 
pore  or  exhalant  artery,  that  forms  the  inter- 
fticial  fecretion.  I  am  led  to  believe,  it  is  an 
exhalant  artery  :  for  a  mere  organic  orifice 
does  not  feem  adequate  to  effect  thofe  altera" 

1 

tions,  which  have  been  obferved  to  happen  in 
an  healthy  ftate  of  the  fyftem  ;  and  it  will 
appear  lefs  fo,  if  we  take  into  confideration 
the  morbid  changes,  and  particularly  the  effect 
of  the  veffels  forming  pus7  of  which  I  (hall 
fpeak  hereafter, 

Thofe  who  have  efpoufed  the  idea  of  its  be¬ 
ing  a  mere  organic  pore,  have  argued,  from 
fuppofing  the  interfticial  fluid  to  be  a  mere 

water* 
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water,  faying  that  fuch  a  pore  was  ado 
quate  to  fuch  a  function,  and  that  the  fuppo* 
iition  of  its  being  a  veflel  would  account  for 
nothing  farther.  But  finding  that,  in  fa£t,  a 
certain  alteration  is  produced  on  the  fluids,  this 
reafoning  muft  be  i*elinquifhed.  I  fuppofe 
this  exhalant  artery  to  be  fomewhat  fimilar  to 
thofe  veflels  which  take  their  rife  from  the  red 
arteries,  that  are  found  to  furround  the  fatty 
fubftance  contained  in  the  articulations  of 
bones,  &c.— which  veflels,  it  is  very  pro¬ 
bable,  fecrete  the  fynovia  of  the  joints.  I,  the 
more  readily,  adopt  this  opinion  of  an  exhalant 
artery,  becaufe  it  agrees  with  Dr.  Haller's, 
who,  in  treating  of  the  termination  of  arteries, 
fpeaks  thus,  §  xliii.  u  Alius  finis  arte  rice  efh 
quo  in  canalem  exhalant em  terminate .  Ijle  finis, 
ubique  in  corpore  frequens  eJIA*  1 

t  -  j 

Several  inftances  of  the  more  complex  or 
compleat  ftrufture  of  glands,  might  be  brought; 
but  it  will  be  fufficient  for  my  purpol$ 

*  4 *  Ttee  is  another  termination  of  an  artery,  viz,  in  an 
exhalant  canal.  This  fort  of  termination  is  every  where 
common  in  the  human  body.’* 


ta 
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to  mention  the  liver,  the  kidneys,  the  tef- 
ticles,  &c.  I  do  not  think  it  neceffary 
to  relate  the  ftrufture  of  thefe,  becaufe 
a  much  more  perfect  knowledge  than  j 
could  give  in  this  fliort  treatife,  may  be  ac¬ 
quired  from  many  fources.  I  (hall  however 
obferve,  that  the  appearance  of  crypt a  found  in 
the  kidney,  was  much  in  favour  of  the  Mal¬ 
pighian  dodlrine;  but  Ruyfch  affirms,  that  thi? 
appearance  is  owing  to  the  wonderful  manner 
in  which  the  veflels  divide.  Hewfon  alfo 
proved, by  his  injections,  that  this  was  the  cafes 
anddemonftrated  farther,  that  there  is  a  Terpen¬ 
tine  veffel  running  between  thefe  corpora 
globofa  and  the  excretory  duft.  Harderius,  a 
cotemporary  with  Malpighi,  in  his  Exercitati - 
ones  An  atomic  re ,  appears  to  have  a  very  clear 
idea  of  the  compofition  of  the  corpora  globofa 
of  the  kidney.  “  Exijiimo  tamen  glandulas  illas 
e  quibus  exterior  rennm  fubjlantia  conjlata  ejlt 
aliud  nihil  pra  fe  ferre  quam  vafa  varie  gyrata 
et  intorta ,  qua  pojl  varios  jlexus  et  ambages 
tandem  in papillas  coeuntA  *  Ido  not,  indeed* 

*  “  I  think  however  that  thofe  glands,  of  which  the  exte¬ 
rior  fubftance  of  the  kidneys  is  compofed,  have  no  other  ap¬ 
pearance  than  that  of  ve/Tels  differently  contorted,  which  af- 
£er  various  turnings  and  windings  at  length  meet  in  papilla  ” 

know 
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know  a  Angle  exception  to  the  vafcular  ftruc- 
ture  of  glands.  With  refpeft  to  the  termination 
of  their  excretory  duels,  there  is  fome  diverfity 
which  it  may  not  be  improper  to  notice.  They 
either  end  on  the  furface  of  fome  cavity,  in  a 
bladder  or  refer  voir,  or  in  both  thefe  ways. 
Of  the  fir  ft  we  have  many  inftances,  as  in  the 
falivary  glands,  the  pancreas ,  &c.  ;  of  the  fe- 
cond,  we  have  examples  in  the  kidneys,  and 
perhaps  alfo  in  the  lacunreot 'mucous  glands.  We 
find  a  termination  in  both  thefe  ways  in  the 
liver.  I  thought  it  neceffary  to  mention  thefe 
circumftances,  becaufe  it  has  been  an  opinion, 
with  fome,  that  the  fecretions  were  in  fome 
inftances  carried  on  in  the  refervoirs :  and  it 
has  been  advanced  that  the  vejica  fellea  formed 
bile.  If  thefe  bladders  were  eflentially  necef¬ 
fary  to  fecretions,  no  glands  fhould  be  with¬ 
out  them  ;  but  I  have  obferved  that  glands 
©pen  into  cavities,  and  are  without  this  part? 
There  is  furely  no  more  reafon  to  fuppofe  the 
gall-bladder  forms  bile,  than  that  the  urinary  - 
bladder  feparates  urine,  or  that  the  vejiculee 
feminales  form  femen ,  which  we  are  certain 
is  not  the  cafe.  For,  with  refpedl  to  the  laft, 

if 
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if  it  was  fo,  caftrated  males  would  ftill 
continue  prolific,  which  is  not  even  fup- 
pofed.  I  mull  therefore  relinquifh  fuch 
an  opinion,  and  admit,  with  Dr.  Haller, 
that  thefe  parts  of  certain  glands  are 
mere  refervoirs,  for  ftoring  up  the  fecreted 
fluids,  for  the  ufe  or  convenience  of  the  oeco- 
nomy  ;  and  that  the  principal  change  which 
they  undergo,  is  to  have  the  more  fluid  parts 
or  fuperfiuous  water,  abforbed,  which  is  ne- 
£effary  for  their  fecretion. 


( 
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CHAP  IV. 

.  j,  »  '  •  . 

O/"  the  Glands  conne&ed  with  the  lymphatic 

Syjlem. 

fTPt  HAT  there  is  a  propriety  in  calling 
thefe  glands,  of  which  I  am  now  to 
fpeak,  appendages  to  the  lymphatic  fyftem,  I 
am  well  perfuaded  ;  and  though  I  cannot 
enter  on  a  full  detail  of  the  proofs  which  may 
be  brought  in  fupport  of  this  opinion,  as  fuch  an 
enquiry  would  far  exceed  the  bounds  of  a 
pamphlet,  and  would  be  a  diflertation  that 
would  require  more  time  and  recollection  than 
I  can  beftow  on  it,  I  hope  the  particular  ex¬ 
periments  and  judicious  arguments  which  lead 
to  this  difcovery  will  be  publifhed  to  the  world 
among  the  pofthumous  works  of  their  inva¬ 
luable  author.  It  will  be  fufficient  to  the 
prefent  purpofe,  to  mention  a  few  leading  fads, 
and  the  general  conclufions.  That  this  fyftem 
takes  its  rife  from  the  feveral  cavities,  and  is 

by 
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by  no  means  a  continuation  of  the  arteries,  is 
Ingenioufly  proved,  by  the  celebrated  anato- 
mifts  Drs.  Monro  and  Hunter,  and  Mr.  Hew- 
fon.  Yet,  It  is  a  fact,  that  the  red  particles  of 
the  blood  are  found  in  this  fyftem  of  veftels.* 
This  has  been  noticed  bv  feveral  obfervers, 

j  0 

and,  I  believe,  is  not  doubted  by  any. 
A  queftion  naturally  arifes  then,  How 
Ihould  thefe  particles  come  thither,  if  not 
formed  in  this  fyftem  ?  It  may  perhaps  be  an- 
fwered,  that  they  are  abforbed.  But  furely 
this  cannot  be  the  cafe;  for,  in  t he firft  place,  let 
us  confider  and  compare  thefe  particles  with 
the  fcarcely  viftble  lymphatic  orifices,  which  ap¬ 
pear  on  the  villi  of  the  inteftines,  where  it  is 
to  be  prefumed  they  are  as  large  as  in  any 
part  of  the  body.  We  have  no  reafon  to  fup- 
pofe  that  capillary  attraction  ihould  caufe 
thefe  veflels  to  take  up  particles  at  leaft  as 
large  as  their  orifices.  Befides,  before  they 
could  be  abforbed,  they  ihould  be  poured  out 
into  the  cavities  of  the  body.  But  this  is  not 
the  cafe ;  for  they  are  not  to  be  found  mixed 

'X  It  is  remarked  by  Dr.  Haller,  and  brought  as  an  argu¬ 
ment  to  fupport  the  old  idea,  fix,  that  the  lymphatic  veiTels 
are  continued  from  the  fmall  arteries. 


with 
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with  the  interfticial  fluids,  fo  far  as  they  have 
been  examined,  although  they  might  be  ima¬ 
gined  to  happen,  in  confequence  of  the  ftrug- 
gles  of  the  animal  while  under  the  operation 
neceffary  for  the  experiment.  But  to  fhew 
that  this  is  not  in  the  leaft  degree  probable,  I 
mu  ft  add,  that  thefe  particles  appeared  in  the 
thoracic  duB  immediately,  both  above  and  be¬ 
low  a  ligature,  that  was  inftantly  •  applied ; 
which  would  not  be  the  cafe,  if  the  particles 
were  abforbed.  Is  it  not  then  with  the  high- 
eft  probability,  that  I  may  anfwer  the  quef- 
tion,  and  fay,  that  thefe  particles  are  formed 
in  this  fyftem,  and  in  thofe  parts  which  I 
term  its  appendages,  viz .  the  lymphatic  glands, 
the  thymus  and  thefpleen,  becaufe  they  are  found 
to  aid  the  lymphatic  fyftem  in  its  office,  and 
make  the  fyftemcompleat?  I  fhall  now  proceed  to 
fpeak  of  the  ftrufture  of  the  lymphatic  glands* 

T.  The  lymphatic  glands  are  found  pretty 
conftantly  in  certain  parts  of  the  human  body* 
When  their  arteries  and  veins  are  injefted  with 
coloured  liquor,  thefe  veflels  are  found  to  di¬ 
vide  fo  very  minutely,  that  they  appear  to 

be 


GLANDULAR  SECRETION.  31 

be  compofed  of  nothing  elfe.  And  the  fame 
appearance  is  feen,  if  we  injedt  the  lym¬ 
phatic  veffels  with  mercury.  Hence  I  con¬ 
clude  that  thefe  two  fyftems  compofe  thefe 
glands  principally ;  not  that  I  mean  to  ex¬ 
clude,  the  nerves.  Many  anatomifts  have  ob- 
ferved  that  they  are  replete  with  cellular  tex¬ 
ture,  and  are  invefl:ed  with  a  membranous  tunic. 
The  lymphatic  veffels,  which  enter  thefe 
glands,  very  frequently  divide,  as  is  obferved 
by  Nuck  and  others,  and  unite  again  into 
one  or  more  veffels,  at  the  part  at  which  they 
make  their  exit.  In  fome  inftances  however, 
the  gland  is  compofed  fimply  of  a  lymphatic 
veflel  convoluted,  as  is  proved  by  unravelling 
them,  and  after  this  convolution  they  pafs  on 
to  the  thoracic  du ft.  Thefe  glands  are  ob- 

ferved  to  be  larger  in  young  animals  than  in 

•  •  •  •'  ■*  *  * 

old  ones, 

2.  Th z  thymus  is  fimilar  in .  conftrufltion  to 
the  lymphatic  glands,  except  this  circumftance, 
that  the  lymphatic  veffels  do  not  enter  and 
pafs  through,,  but  take  their  rife  from  this 
gland.  It  is  alfo  larger  in  young  animals, 

and 
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and  gradually  difappears  as  the  animal  ad¬ 
vances  in  years,  and  is  often  obliterated  in  the 
adult  ftate.  I  may  remark  alfo,  that  it  is 
largeft  in  fome  animals,  not  fo  much  accord¬ 
ing  to  their  prefent  fize,  as  in  proportion  to 
the  fpeed  with  which  they  grow.  Thus  it  is 
larger  in  proportion  in  a  calf,  than  in  the  hu- 
man  fatas.  I  need  not  fay  any  thing  of  the 
fltuation  of  this  or  the  other  glands,  as  I 
know  not  whether  this  would  afford  any  aid 
to  our  reafoning. 

3.  The  fpleen  is  remarked  by  moft  authors 
for  the  quantity  of  blood- veflels  that  pafs  in-4 
to  it,  in  proportion  to  its  bulk.  It  is  limilar 
to  the  Iaft  mentioned  gland  ill  giving  rife  to 
numbers  of  lymphatic  veflels.  It  is  faid  alfa 
to  be  of  a  cellular  texture. 

Before  I  fpeak  of  the  ufe  of  thefe  parts,  I 
muft  refer  to  the  Philofophical  Tranfaclions, 
where  proof  will  be  met  with,  to  eftablifh  art 
opinion,  which  Mr.  Hewfon  advanced,  viz. 
that  the  red  particles  of  the  blood  are  compofed 
of  two  parts,  a  central  or  middle  folid  part, 

and 
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and  a  furrounding  veficle,  or  external  co¬ 
vering.  Mr.  Hewfoii,  in  the  chi,  ledlure 
of  his  anatomical  courfe,  made  it  appear 
extremely  probable,  that  the  lymphatic  vef- 
fels  themfelves  were  capable  of  forming 
both  thefe  parts;  but  tha%  for  the  more 
compleatly  performing  this  fun&ion,  the 
lymphatic  glands  were  found  in  the  more 
perfect  animals.  That  the  veffels  them- 
fel  ves  are  endowed  with  this  power,  is  prov¬ 
ed,  by  obferving  that  fome  animals,  that 
have  no  lymphatic  glands^  have  this  par¬ 
ticle  cbmpleat. 

■  ,  <  i 

In  the  infant  ftate  there  feems  to  be  a 
greater  demand,  in  the  animal  ceconomy, 
for  thefe  particles ;  and,  on  this  account, 
perhaps,  young  animals  have  an  additional 
organ,  which  is  obliterated  as  they  advance 
in  life  :  I  mean  the  thymus.  This  gland 
fupplies  the  central  part,  as  appears  by  ob- 
fervation  ;  for  a  number  of  thefe  particles 
are  brought  from  this  organ  by  the  lym¬ 
phatic  veflels,  which  I  faid,  derive  their 
origin  from  thence. 

^  D 
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Though,  from  experiment,  the  fpleen 
appears  to  be  an  important  organ  to  fan- 
guification,  yet  feveral  anatomifts,  and 
among  thefe  Mr.  Hewfon,  have  cut  out 
this  vifcus,  and  the  animal  has  continued 
to  live;  but  whether  with  or  without  ap¬ 
parent  diminution  of  this  part  of  the  blood, 
we  have  not  had  an  opportunity  of  afcer- 
taining  :  we  mu  ft  leave  this  to  future  ex¬ 
periment.  It  is  probable,  however,  that  as 
there  are  other  organs  anfwering  the  fame 
office,  that  they  will,  in  fome  degree,  com- 
penfate  for  its  lofs.  For,  not  only  in  this* 
but  in  other  parts  of  the  oeconomy,  we 
perceive  that  nature  has  more  methods  than 
one  of  producing  the  fame  effeft.  The 
function  of  this  vifcus  feems  to  be,  to  add 
the  flat  veficle  to  the  central  globule  ;  for 
Mr.  Hewfon  obferves,  that  the  lymphatic 
veffels,  coming  out  from  the  fpleen,  are 
replete  with  thefe  perfectly  finifhed  parti¬ 
cles  :  and  what  more  proof  can  we  have 
of  the  funcHon  of  any  vifcus  ?  Do  not  we 
fay  that  the  liver  forms  bile,  becaufe  we 
perceive  bile  come  from  it  ?  It  appears 

farther. 
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farther,  that  this  veficular  theath  is  formed 

•  i  ■  ■  $  k 

from  the  coagulable  lymph  ;  for  we  have 
obferved  above,  that  the  blood  contained 
in  the  fplenic  vein,  fcarcely  coagulates ; 
and,  that  the  coagulation  depends  on  the 
prefence  or  abfence  of  this  part  of  the  blood, 
is  too  plain  to  be  doubted. 
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Concerning  the  Phyfwlogy  of  Glands. 

t  •  .  /  '  V  »  •  m  .  .i  ••  j,  *  *  „ 

CHAP.  I. 

The  mojl  remarkable  Opinions  concerning  the 
Manner  in  which  Glands  produce  their 
Effects  on  the  general  Mafs  :  with  Objec¬ 
tions  to  thefe  Theories . 

TN  viewing  the  diverfity  of  hypothefes, 
that  have  been  framed,  to  explain  the 
phenomena  of  fecretion,  I  think  it  fuf- 
ficient  to  felefl  the  moft  plaufible  ;  and  I 
fhall  firft  fpeak  of  the  opinion  which  Des 
Cartes  fupported,  for  it  deferves  notice, 
both  on  account  of  its  fimplieity  and  inge¬ 
nuity.  This  philofopher  fuppofed,  that 

the  fecretory  organs  were  limilar  to  fieves, 

0  ■■ 

and  that  the  feveral  pores  of  different  glands 

Were 
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were  adapted  to  the  magnitude  and  figure 
of  the  particles  which  the  organ  was  to  fe- 
parate  from  the  blood.  However  plaufi* 
ble  this  theory  may  appear,  at  firft  fight, 
the  leaft  attention  is  fufficient  to  refute  it. 

For,  in  the  firft  place,  it  fuppofes  that 
there  are  particles,  of  different  fize  and  ftiape, 
exifting  in  the  blood- veflels  ;  but  of  this 
there  is  not  the  leaft  proof :  for,  on  view¬ 
ing  the  blood  with  a  microfcope,  we  only 
obferve  the  red  particles,  and  fome  of  the 
central  parts  without  their  veficular  coat. 
Thefe  red  particles  are  all  equal  in  fhape 
and  fize,  in  the  fame  animal,  at  the  fame 
period  of  life  ;  but  they  differ  in  the  fame 
animal,  at  different  periods  of  life,  both  in 
figure  and  magnitude,  as  may  be  noticed 
in  the  Philofophical  Transactions,  before 
cited.  Therefore,  if  thefe  particles  were 
feparat^d  from  the  blood,  they  would  re¬ 
quire  the  fecreting  veffels  to  be  larger, 
and  to  have  different  forms  at  different 
times,  which  is  not  probable.  The  fadt  is, 

D  3  we 
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we  do  not  obferve  thefe  particles  tinker- 
fally  in  the  fecreted  fluids. 


Secondly,  it  prefumes  that  all  the  fecreted 

liquors  fhould  previouily  exift  in  the  bloods 

veffels.  If  fo,  we  fhould  find  bile,  femen , 

&c.  circulating  with  the  blood,  which  we 

do  not.  Befides,  if  it  depended  on  mere 

filtration,  every  ftnaller  particle,  and  every 

more  fubtile  fluid,  would  accompany  the 

larger  particles,  or  more  vifcid  fluids  un- 

afted  upon  :  but,  I  believe,  this  is  not 

% 

found  to  be  the  cafe.  Milk  confifts  of 
certain  folid  globules  ;  but  can  we  expert 
to  find  all  the  fluids  with  it  unchanged  ? 
No ;  we  find  the  cafeous  matter  of  milk, 
which  is  fuppofed  to  be  the  moft  analo¬ 
gous  to  the  coagulable  lymph  of  the  blood, 
to  differ  widely  from  it  in  certain  proper? 

•  4.  , 

ties. 

*  ,  « 


Laftly,  according  to  thL  doftrine,  the 
fecreting  veffels  of  glands  ought  to  be  fhap- 
ed  differently  ;  but  the  contrary  of  this  is 
obferved :  for  our  veffels,  in  a  tranfverfe 

feftion, 
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fcftion,  are  found  to  be  univerfally  ci  cu- 
lar,  excepting  only  the  finufes  of  the  brain. 

Another  theory,  equally  Ample  with  the 
former,  fuppofes,  that  the  particular  fluids 
which  the  feveral  glands  fecrete,  exifted 

— .  » I  1  • .  • ,  .  ,  * 

there  ab  origine  ;  and  that,  as  the  blood 
pafles  through  the  blood-veflels  of  the 
glands,  each  fluid  attracts  the  parts  which 
are  fimilar  to  itfelf,  and  repels  the  reft. 
This  hypothefis,  like  the  laft,  fuppofes  that 
the  fecreted  fluids  were  in  the  fanguiferous 
fyftem  in  propria  forma ,  which  is  difput- 
ed,  though  Dr.  Haller  feems  to  think  that 
they  are.  His  words  are  thefe  :  “  Dixi- 
mus  in  fanguine  omnes  humor um  clajfes  repe - 
ririy  quas  diverfa  per  cola  de  fanguine  opor - 
tet  feparari That  the  elementary  parts 
of  all  fecreted  liquors  are  contained  in  the 
blood,  is  abundantly  probable  \  but  that 
they  are  afted  upon  and  changed  very 


*  We  have  faid,  that  all  the  clafles  of  fluids  are 
found  in  the  blood,  which  mull  be  fepa  rated  from  it 
by  different  ftjrainers.” 
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confiderably,  is  proved  from  the  diffimila- 
rity  of  fome  of  the  fecreted  fluids  from 
any  part  of  the  blood.  But  farther,  this 
fuppofition  is  contradifted  by  faft ;  for,  in 
an  embrio,  as  Dr.  Haller  himfelf  remarks, 
lib.  vii.  fe5l.  hi.  §  xxxi.  that  the  bile 
differs  from  what  it  is  afterwards,  both  in 
colour  and  in  tafte. 

The  third,  and  laft  opinion,  I  fhall  men¬ 
tion,  is  that  which  fuppofes  glandular  Ac¬ 
cretion  to  be  performed  by  fer mentation. 
In  treating  of  this,  I  fhall,  firft,  endeavour 
to  afcertain  what  is  meant  by  fermenta¬ 
tion,  according  to  the  beft  definition  of  this 
operation. 

Chemifls  do  not  feem  to  be  agreed  in 
their  ideas  of  fermentation.  It  is,  how¬ 
ever,  certainly  neceflary  for  me,  in  treat t 
.  ing  this  fubjeft,  to  difcover  what  is  meant 
by  this  operation  ;  and,  it  appears  to  me, 
that  the  beft  and  eafieft  method  of  attain- 

1  1  •  .  - 

ing  this  knowledge,  is  to  examine  the  de¬ 
finitions  generally  given.  I  will  firft  Apeak 

:  of 
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pf  that  which  is  given  by  a  very  excellent 
phemift,  and  which  Dr.  Pearfon  has  adopt¬ 
ed  in  his  Inaugural  Diffeitation.  “  Si  qua 
in  materie  motus  intefinus  fuboriatur ,  et  per 
totam  majfam  ferpat ,  donee  tota  homoge - 
nea  fiat ,  et  ita  mutetur  nt  qiuelibet  pars 
ejus  recenti  materiel ,  ejufdem  generis  ac  ilia 
ab  initio  fue rat,  addita ,  motum  intejlinum  in 
Jiac  concitat ,  et  unwerfatn  fibi  omni  ex  par¬ 
te  fimilem  reddat  ;  hi  motus ,  et  here  fub 
Us  facta  mutatio 9  ferment atio ,  et  materies 
addita  ferment ationem  ciens,  fermentum  dir 
funtur? * 

In  the  firft  place,  I  muft  examine,  if 
there  is  any  motus  intejlinns  ;  and,  in  order 
to  this,  I  muft  find  out,  on  what  this  phae- 
pomenon  in  fermentation  depends.  It  is 

*  i(  If  an  inteltine  motion  arife  in  any  matter,  and 
diffufe  itfelf  through  the  whole  mafs,  until  the  whole 
become  homogeneous,  and  be  fo  changed  that  any  part 
of  it  applied  to  recent  matter  of  the  fame  fort,  of  which 
it  had  originally  been,  excite  an  inteltine  motion  in  it, 
and  render  the  whole  perfe£tly  limilar  to  itfelf ;  thefe 
motions,  and  the  change  produced  by  their  agency,  are 
called  fermentation ,  and  the  matter  exciting  the  fermen¬ 
tation,  a  ferment” 


proved, 
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proved,  by  Dr.  Black,  in  his  Chemical 

Praeleftions,  that  it  is  the  confequence  of 

the  extrication  of  fixed  air.  Is  it  probable 

that  any  fuch  thing  happens  in  our  fecre- 

tory  organs  ?  I  fhould  prefume  not.  Ac- 

cording  to  this  definition,  it  is  necefl'ary, 

that  the  matter  changed  by  fermentation, 

applied  to  frefh  matter,  fhould  convert  it 

to  its  own  likenefs ;  that  is,  it  fhould  aft 

as  a  ferment.  It  is  demonftrable  that  this  is 

not  the  cafe  with  our  fecretions.  For,  in 

cafes  of  iSierus ,  the  bile  is  evidently  con- 

% 

veyed  into  the  blood-vefTels,  perhaps  by 
abforption  ;  and  every  circumftance  favours 
fermentation  equally,  as  heat,  &c.  yet,  our 
fluids  are  not  converted  into  bile.  In 
cafes  of  variola,,  the  pus  is  often  abforbed 
from  the  puftules,  and  evacuated  by  the 
inteftinal  tube,  and  in  this  cafe,  the  pus  is 
even  fuppofed  to  have  a  particular  ferment, 
though  taken  into  the  blood-veffels ;  yet  it 
does  not  aft  fo  as  to  convert  our  fluids  in¬ 
to  a  fimilar  matter.  Its  aftion  feems  to 
to  me,  to  be  confined  to  the  finall  vef- 
fels  on  the  furface ;  for,  if  this,  particu¬ 
lar 
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kr  matter  had  the  power  of  adting  as  a 
ferment  on  our  fluids,  I  cannot  conceive 
why  the  difeafe  fhould  ever  flop,  for  freih 
fluids  are  continually  formed  for  it  to  adt 
upon,  and  the  variolous  matter  is  prefent  in 
a  greater  quantity,  in  the  puftules,  at  the 
end  of  the  difeafe,  than  when  it  was  firft 
applied,  in  cafes  of  inoculation,  to  produce 
the  difeafe.  Thefe  fadts  I  cannot  reconcile 
with  the  idea  of  a  fermentation.- — —I  fhall 
prove  hereafter,  that  pus  is  not  capable  of  add¬ 
ing  on  any  of  our  fluids  as  a  ferment,  and 
of  converting  them  by  that  means  into  pus . 

Another  very  able  chemift  defines  fer¬ 
mentation  to  be,  an  operation,  by  which 
one  compound  is  altered  into  a  different 
compound,  by  a  new  mode  of  combination 
in  the  fame  elements.”  It  would  be  very 
difficult  to  prove  that  fomethlng  of  this 
fort  does  not  take  place  in  our  fluids, 
though,  at  the  fame  time,  no  proofs  can 
poffibly  be  brought  to  Ihew  that  it  does 
happen.  But  then  this  is  too  vague  a  de¬ 
finition  to  be  admitted,  for  it  does  not 
agree  properly  with  the  principal  and  beft 

known 
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known  fpecies  of  fermentation,  viz.  the 
vinous ;  in  which  it  is  certain,  that  the 
fame  elements  do  not  conftitute  the  new 
compound,  as  is  well  known,  from  the  co¬ 
pious  feparation  of  fixed  air,  and  depo- 
fition  of  lees  and  other  feculent  matter, 
which  happens  during  this  fermentation. 

Befides,  if  the  other  definition  was  cor¬ 
rect,  or,  in  other  words,  agreeable  to  the 
phenomena  of  fermentation ;  this  cannot 
be  fo,  as  may  appear  by  comparing  them. 
For  though,  in  the  former,  a  decompofi- 
tion  and  different  arrangement  may  proba¬ 
bly  take  place ;  yet,  from  certain  matters, 
we  always  have  the  fame  refult.  Thus, 
the  farinaceous  matter  of  vegetables,  is  con¬ 
verted  into  fugar,  fugar  into  wine,  and  fo 
on,  till  at  laft  it  putrifies,  and  thefe  appear 
to  me,  to  be  only  different  ftages  of  the 
fame  operation,  which  invariably  happen. 
But  the  contrary  of  this  takes  place  in  fe- 
cretions,  and,  there  is  by  no  means  this 
fteadinefs ;  for,  though  they  are  all  formed 

from 
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from  the  blood,  yet,  they  are  wonderfully 
varied  in  their  qualities. — It  may,  perhaps, 
be  faid,  that  animals  have  the  power  of  con¬ 
verting  vegetable  matter,  by  the  procefs  of 
digeltion,  and  other  animal  proceffes,  into 
an  animal  nature,  without  admitting  thefe 
feveral  ftages,  which  indeed,  does  not  ap¬ 
pear  to  be  the  cafe.  But  then,  it  muft  be 
remarked,  that  animal  matters,  in  their  pro- 
grefs  to  decay,  pafs  into  the  putrefactive 
fermentation.  The  living  principle  of  ani¬ 
mals  has  a  power,  however,  of  refilling 
this  difpofition  to  decay,  in  a  confiderable 
degree  ;  though  many  circumftances  in  life 
are  highly  favourable  to  this  operation,  as 
the  degree  of  heat,  &c.  Putrefaftion  being 
the  next  ftep  which  animal  matter  is  dif- 
pofed  to  pafs  into,  it  would  undoubtedly 
be  expedited,  that  every  change  by  any  pro¬ 
cefs,  in  the  leaft  fimilar  to  fermentation, 
fhould  verge  towards  putrefaftion,  and  the 
degree  of  putrefaftion  fhould  be  in  pro¬ 
portion  to  the  change.  Our  fluids  there¬ 
fore,  that  are  moft  altered,  fhould,  under 
equal  circumftances,  run  falter  into  putre¬ 
faction, 
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fa&ion,  or,  in  other  words,  fhould  foon£r 
putrefy  than  thofe  which  are  lefs  changed# 
The  following  experiments  determine  the 
faft  to  be  otherwife. 

It  has  been  pretty  generally  believed,  that 
pus  in  particular,  was  formed  by  fermen¬ 
tation,  till  fome  gentlemen,  whom  I  fhall 
mention  hereafter,  controverted  it.  How¬ 
ever  formed,  it  is  manifeftly,  a  change  pro¬ 
duced  on  our  fluids  by  the  fuppuratory  in¬ 
flammation,  and  therefore,  proper  for  the 
experiment. 


Experiment  L 

I  took  three  vials  of  equal  fize,  No.  x* 
a  little  more  than  half-filled  with  frefh 
ferum ;  No  2.  filled  to  the  fame  height 
with  ferum,  mixed  with  red  particles ; 
No.  3.  filled  in  the  fame  manner,  with 
bland  pus ,  which  was  given  me  by  Mr. 
Hewfon,  and  which  had  the  fame  day  been 
taken  from  the  cavity  of  th t pleura.  Thefe 
I  placed,  unftopped,  all  under  the  fame  cir- 

cumftances, 
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cumftances,  in  my  window,  and  examined 
them  from  time  to  time,  and  obferved  they 
putrified  in  the  following  order.  No.  2, 
was  faetid  fir  ft,  and  after  it  No  1,  emit¬ 
ted  a  faetid  fmell,  while  No.  3,  was  with¬ 
out  anv,  and  continued  fo  for  fome  time 
after.  This  would  not  have  happened,  if 
the  pus  had  been  formed  by  a  procefs,  fimi- 
lar  to  the  putrefactive  fermentation. 

As  this,  and  indeed  all  the  experiments, 
were  made  merely  for  my  private  fatisfac- 
tion,  without  the  leaft  idea  that  they  were 
to  appear  in  print,  I  was  not  perhaps,  fuf- 
ftciently  exaft  in  noting  down  the  particu¬ 
lars,  but  paid  the  greateft  attention  to  the 
general  conclufions  they  lead  to.  As,  how¬ 
ever,  I  had  an  opportunity  of  repeating 
this  experiment,  and  obferving  the  particu¬ 
lar  time  that  each  began  to  putrify,  with 
greater  nicety,  I  determined  to  do  fo. 

Experiment  II. \  ri 

Edinburgh,  June  21,  1774,  I  obtained 
about  two  ounces  of  good  pus ,  taken 

from 
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an  abfcefs,  which,  unfortunately  however* 
was  mixed  with  fome  of  the  red  particles/ 
I  alfo  got  the  fame  quantity  of  fre(h  ferum, 
feparated  from  red  particles,  and  an  equal 
quantity  of  ferum,  loaded  with  red  parti¬ 
cles.  The  blood,  from  whence  I  took  thefe 

I 

parts,  was  taken  from  a  patient*  labouring 
under  an  inflammatory  difeafe,  two  or  three 
hours  later  than  the  abfcefs  was  opened,  and 
the  pus  obtained.  The  three  vials  contain¬ 
ing  thefe,  I  marked  A,  pus ;  B,  ferum  ;  C. 
ferum  with  red  particles*  Thefe  I  placed 
in  a  bafon  with  Farenheit’s  thermome¬ 
ter,  and  expofed  them  to  the  fun.  The 
degree  of  heat,  for  the  mod  part,  was  ill 
the  morning,  about  58  ;  between  twelve 
and  one,  from  66  to  70  ;  and  in  the  even¬ 
ing,  58.  I  alfo,  at  times,  when  the  fun 
did  notfhine  on  them,  endeavoured  to  pro¬ 
mote  the  putrefaction,  by  placing  the  ba¬ 
fon  in  a  water-bath,  in  a  degree  of  heat  as 
near  98  as  poflible,  but  it  fcarcely  ever 

reached  fo  high. 

June  26.  In  the  evening  C  (hewed  a 

flight  degree  of  fetor,  which  was  increafed 

during 
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during  the  night,  fo  as  to  he  very  evident 
the  next  morning.  A,  and  B,  quite  {weet. 
June  27  th,  ditto. 

•  „ 

,  • '  A  •'  . '  “  H  rf 

June  28th,  C,  fetid  ;  A,  and  B,  fweet. 
29th,  C,  fetid,  A,  and  B,  as  yefterday. 
30th,  as  yeftefday.  July  ift.  in  the  morn¬ 
ing,  A,  emitted  a  difagreeable  fmell,  B, 
ft  ill  fweet  ;  C,  more  fetid.  July  2d.  A,  was 
evidently  fetid;  B,  gave  an  unpleafant  fmell; 
C,  more  fetid.  July  3d.  A,  more  fetid \ 
B,  evidently  putrid  ;  C,  very  fetid. 

Though,  in  this  experiment  the  reftilt 
Is  different,  yet,  when  the  caufe  of  this 
difference  is  afcertained  and  explained,  we 
fhall  find  it  will  in  no  wife  contradict  the 
conclufion  drawn  from  our  former  experi¬ 
ment. — For,  we  niuft  confider,  that,  as  the 
addition  of  the  red  particles  can  fed  C  to 
putrify  fuch  a  length  of  time  before  the 
pure  ferum  B ;  fo  alfo  .the  red  particles, 
that  were  unavoidably  mixed  with  the  pus  in 
opening  the  abfcefs,  mutt  alfo  promote  the 
putrefaction  of  A ;  and  it  leaves  us  not  the 
leaft  reafon  to  doubt,  that, .  if  it  were  not 

E  ;  ;  . .  f#r 

t  .  /  V  •* 

^  '  - 

'  \  .  ; 
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for  the  mixture  of  the  red  particles,  which 
forwarded  the  putrefaction  of  the  pus,  that 
it  would  have  remained  much  longer  fweet 
than  the  ferum  ;  at  any  rate,  it  proves,  that 
pus ,  even  when  containing  the  red  parti¬ 
cles,  is  not  fo  putrefcent  as  the  ferum  with 
red  particles.  So  this  experiment  alfo  is 


9 


I  •  \  »'  V.  ’  '  +  ' 
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CHAP.  II. 

X.  .  ,  ' 

An  Endeavour  to  determine  whether  Pus 
is  formed  by  a  Fermentation  ;  and  whe¬ 
ther  it  can  pojjibly  aB  as  a  Ferment ,  ei¬ 
ther  on  the  Solids  or  Fluids . 

npHAT  pus ,  does  not  in  the  leaft  de- 

pend  on  fermentation,  and  alfo,  that 

it  is  incapable  of  acting  as  a  ferment  on  the 

effufed  fluids,  1  am  convinced,  from 

the  experiments,  I  (hall  now  relate,  and 

which  were  made  while  I  was  fludying  at 

the  Middlefex  Hofpital,  at  London. 

-  * 

Experiment  III. 

I  took  a  thin  dice  of  mutton,  and  placed 
it  in  a  deep  ulcer  of  the  leg,  which  was  in 
a  granulating  ftate,  and  produced  laudable 
pus,  leaving  fome  of  the  pus  to  aci  as  a  fer- 

E  2  ment 
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ment.  I  covered  the  ulcer  with  a  piece  of 
fmooth  lead,  and  bandaged  it  up.  I  viewed 
it  fometinie  after,  and  found  that  the  piece 
of  mutton  was  every  way  leffened,  but 
it  was  not  converted  into  pus ;  on  the 
other  hand,  it  was  very  fetid,  differing  ex¬ 
ceedingly  from  the  fecretion  that  the  ulcer 
formed  at  that  time.^ — -From  this  experiment, 
it  appears,  thatjto  is  not  produced  by  a 
fermentation  of  the  folids  ;  and  alfo,  that 

I,- 

the  caufe  of  loft  fubftance,  in  cafes  of  ab- 
ceffes,  is  not  owing  to  the  fubftance  be¬ 
ing  converted  into  pus ,  and  therefore  that  it 
mu  ft  depend  on  forne  other  caufe.  For  • 
though  the  piece  of  flefh,  in  this  experi¬ 
ment,  was  fo  acted  upon  by  th zpus,  or  more 
probably  by  putrefaction,  I  cannot  con¬ 
clude  that  this  effeft  would  happen  in  an 
equal  degree  on  a  living  part.  For,  on 
the  contrary,  we  know  that  there  is  a 
power  in  life,  of  refilling  the  adion  of 
any  caufe  that  tends  to  its  deftruction, 
proved  by  applying  caufticks  of  equal 
ftrength  and  fize,  one  to  the  living  body, 
another  to  the  dead  ;  we  (hall  find  the  eft 

fed 
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fed:  on  the  dead  body  much  more  confix- 
derable  than  on  the  living.  Mr.  Hewfon* 
in  the  7th  chapter  of  his  Lymphatic  Syf- 
tem,  hath  advanced,  that  the  wafte  of  fo- 
lid  parts  in  abfceffes,  may  depend  on  the 
preflure  of  the  fluid  contained  in  the  cyft, 
which  preflhre  will  increafe,  in  proportion 
to  the  accumulation  of  the  matter  within, 
till  at  laft  it  burfts  where  there  is  the  leaft 
refiftance.  I  may  obfcrve,  in  confirma¬ 
tion  of  this,  that  preflhre  feems  to  have 
this  effed  in  a  very  confiderable  degree, 
as  we  may  perceive  by  whait  happens  in 
aneurifms,  where  there  is  preflure  againft  a 
bone;  for  it  deftroys  the  bone,  as  I  have 
feen,  particularly  in  a  cafe  of  aneurifm  of 
the  curvature  of  the  aorta ,  which  deftroyed 

a  large  portion  of  the  Jlernum . - — Thi s  fad, 

\ 

I  believe,  cannot  be  accounted  for  from  any 
idea  of  fermentation  ;  but  preflhre,  in  both 
inftances,  appears  to  be  the  caufe,  in  what*; 
ever  manner  it  produces  the  efifefL 

With  a  view  to  afcertain  whether  the 
eflfufed  fluids  were  fermented  into  pus ,  I 
made  the  following  experiment. 

E  3  Ex- 
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Experiment  IV. 

Into  the  fame  nicer,  which  continued  to 
form  good  pus ,  I  poured  a  quantity  of  frefli 
ferum,  which  was  feparated  from  the  blood 
of  a  patient  labouring  under  an  acute  rheu- 
matifm,  and  exhibited  an  inflammatory 
buff.  I  left,  as  in  the  laft  experiment,  a 
fmall  quantity  of  pus,  to  aft  as  a  ferment* 
and  covered  it  with  lead.  When  I  exa¬ 
mined  it,  I  found  it  was  become  very  fae- 
tid.  At  firft  I  made  this  experiment  with 
the  ferum  of  blood  which  was  not  inflam-’ 
matory  ;  but  Mr.  Hewfon  fuggefted  to 
me,  that  perhaps,  in  order  to  the  formation 
of  pus  by  fermentation,  it  required  that  the 
ferum  fhould  be  afted  upon  by  inflamed 
veffels,  and  defired  me  to  repeat  the  fame 
experiment,  with  blood  which  fhewed  an 
inflammatory  cruft.  The  refult  of  both, 
however,  according  to  expectation,  was 
the  fame. 

In  order  to  determine  whether  it  was 
the  coagulable  lymph  that  was  changed  in¬ 
to 
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to  pus ,  the  following  experiment  was 
made. 

Experiment  V. 

In  the  fame  ulcer,  with  all  circumftari- 
ces  as  recited  above,  I  placed  a  (lice  of  the 
bufly  coat  of  inflamed  blood,  u  e .  the  co» 
agulable  lymph  coagulated.  As  in  the 
other  cafes,  fo  in  this,  it  became  faetid. 
This  experiment,  however*  is  not  conclu- 
five  ;  for  it  may  be  faid,  that  the  lymph 
is  poured  out  in  its  fluid  ftate,  and  is  a£t- 
ed  upon  before  it  coagulates.  The  fol^ 
lowing  therefore  was  made,  which  is  more 
decifive. 

Experiment  VL 

From  the  blood  of  a  patient  affe&ed 
whh  an  acute  rheumatifm,  I  colle&ed  the 
lymph  by  little  and  little,  taking  advan¬ 
tage  of  the  flownefs  with  which  the  blood 
coagulates,  and  placed  it  in  the  ulcer,  co¬ 
vering  it  up  from  the  a&ion  of  the  air.  The 

E  4  quantity 
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quantity  of  lymph .  was  fmall  ;  but,  as  m 
the  other  experiments,  fo  in  this,  it  gave  a 
degree  of  fator. 

From  thefe  experiments  I  am  led  to 
conclude,  that  pus  is  not^the  confequence 
of  fermentation  ;  and  if  a  morbid  altera¬ 
tion  does  not  depend  on  this  chemical  pro- 

H 

cefs,  I  think  there  is  lefs  reafon  to  fuppofe 
that  the  natural  fecretions  are  produced  by 
any  fuch  means.  1  fhall  hereafter  fay,  that 
pus  is  probably  formed  by  the  exhalant 
arteries,  at  leaft  in  fome  inftances.  The 
only  fermentation  which  uncontrovertihly 
>  takes  place  in  the  animated  fyftem,  is  the 
putrefaftive,  and  this  can  only  happen,  in 
any  confiderable  degree,  where  the  vis  vita 
is  feeble,  and  at  any  rate  cannot  proceed 
far,  confident  with  life.  Perhaps  thofe  dif- 
cafes,  which  are  faid  to  be  produced  by 
contagious  ferment,  may  probably  depend 
on  the  fpecific  jlimiilus  of  each  matter,  cauf- 
ing  morbid  alteration  in  the  aftion  of  the 
moving  fibre  or  nervous  fyftem,  and  by 
this  means  alone  affecting  our  fluids,  and  by 
.  V  "  F  •  •  ,  •  -  no 
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no  means  deriving  their  origin  from  fermen¬ 
tation.  In  both  ideas  there  are  difficulties, 
but  to  me  it  is  more  conceivable,  and  more 
confiftent  with  animal  life,  that  various  alter¬ 
ations  or  deviations  from  the  proper  aftion 
of  the  veflels  fhimld  happen,  than  to  fuppdfc 
that  there  are  fo  many  different  fermentations  ; 
efpecially,  when  I  refledl  on  the  great  diverfity 
there  is  in  the  fuccus  proprius  of  vegetables, 
and  confider  that  the  moft  mild  and  the  moil 
acrid  receive  nourifhment  from  the  fame  wa¬ 
ter,  as  is  experimentally  proved  by  Du  Ha¬ 
mel,  &c.  The  honourable  Mr.  Boyle,  in 
his  work  concerning  the  ufefulnefs  of  experi  ¬ 
mental  natural  philofophy,  part  II.  ejfay  if 
fays,  “  that  rain  water,  which  in  its  paf- 

fage  through  a  vine  or  an  apricot-tree,  or 

* 

the  like  plants,  is  turned  into  a  fweet  li¬ 
quor  ;  in  its  paflage  through  thofe  plants 
that  bear  lemons  and  barberries,  is  tranf- 
muted  into  a  liquor  fharp  enough  to  cor¬ 
rode  not  only  pearls,  but  coral,  lap  ides  can - 

1 

crorum ,  and  other  hard  concretes,  as  fpintus 
vitrioli  would  do/’  Dr.  Hope  alfo  ob- 
ferves,  that  the  mallow  and  the  arum  grow- 


xng 
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ing  in  the  fame  garden-pot,  and  fupplied 
with  the  fame  water,  &c.  retain  their  pro¬ 
per  and  diftindt  natures ;  for  while  the  one 
is  mucilaginous,  the  other  is  acrid.  I  am  led 
to  afk,  therefore,  whether  it  is  probable,  of 
even  poffible,  that  this  variety  of  changes  on 
water  fhould  be  effected  by  fermentation  ?  I 
fhould  fuppofe  not  ;  for,  as  every  circum- 
ilance  is  the  fame,  except  the  difference  of 
vegetable  organization,  I  cannot  conceive 
that  the  changes  can  depend  on  any  thing 
but  the  different  conftructions  of  the  diffe¬ 
rent  vegetables  ;  which  from  hence  derive  . 
the  power,  they  poffefs,  of  changing  the 
water  they  imbibe. 


CHAP, 


/ 
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CHAP.  III. 

An  Enquiry  whether  the  Blood  is  alive , ' 

TT  might  be  expe&ed,  that,  whilft  I  argue 
againft  fermentations  taking  place  in  our 
fecretions,  I  fhould  take  advantage  of  an 
ingenious  fuppofition,  which  I  lately  met 

with,  in  the  Medical  Commentaries,  I  mean 

\ 

an  idea  of  Mr.  Hunter’s,  viz.  “  that  the 
blood  is  really  alive for  it  certainly  would 
be  of  ufe  to  me,  in  the  courfe  of  this  trea- 
life,  if  I  could  admit  the  faft.  But  I  avoid 
founding  the  leaft  upon  fo  hypothetical  an 
idea  ;  and,  indeed,  as  in  my  next  general 
divifion  I  mean  to  confider  the  blood  as  al¬ 
together  paffive,  and  merely  a£led  upon  by 
the  living  folid,  I  think  myfelf  obliged  to 
endeavour  to  refute  this'  opinion,  before  I 
can  poffibly  be  at  liberty  to  proceed  to  rea- 
fon  as  though  the  blood  be  really  not  alive. 

With 
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With  this  intent,  I  will  examine  Mr; 
Hunter’s  proofs  of  this  opinion  feparately* 
and  in  order, 

Firjl,  “  Becaufe  it  unites  living  parts? 
in  fome  circumftances,  as  certainly  as  the 
yet  recent  juices  of  the  branch  of  one  tree 
unite  it  with  that  of  another.”  If  the  juices 
of  vegetables  were  proved  to  be  alive,  fuch 
analogous  reafoning  might  be  admitted  ; 
but  no  one  ever  fuppofed  it.  If  we  at¬ 
tend  to  the  operation  of  grafting,  we  fliall 
not  conclude  with  Mr.  Hunter  that  it  is 
the  recent  juices  that  is  the  caufe  of  the 
union  in  trees ;  for  the  gardener  does  not 
depend  on  the  juice,  but  is  chiefly  careful 
to  oppofe  certain  parts  of  the  graft  to  fi- 
milar  parts  of  the  flock.  He  applies  thefe 
together,  as  foon  as  the  necefl'ary  incifions 
are  made  ;  not  that  he  requires  the  yet  re¬ 
cent  juices  to  unite  the  parts,  but  becaufe 
the  vegetating  powers  are  ftill  vigorous  : 
and  on  this  account  he  prefers  a  particular 
feafon  of  the  year. 
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Secondly ,  “  Were  either  of  thefe  fluids 
to  be  confidered  as  extraneous  or  dead 
matters,  they  would  aft  as  Jllmuli ,  and 
no  union  would  take  place  either  in  the 
vegetable  or  animal  kingdom.”  This  ^r- 
argument,  Mr.  Hunter  imagines,  is  ftill  far¬ 
ther  eftablifhed  by  the  following  experi¬ 
ment,  viz.  the  tefticle  of  a  living  cock, 
being  introduced  into  the  belly  of  a  living 
hen,  upon  injecting  the  liver  of  the  hen, 
was  injefted  along  with  the  liver,  as  it  had 
come  in  contraft  with  it  and  adhered  to 

I  ■  i 

it.  As  Mr.  Hunter  fuppofes  that  the  fluids, 
or  any  matter  whatever,  if  dead  or  ex¬ 
traneous,  fhould  aft  as  jlimuli ,  i.  e.  ac¬ 
cording  to  his  idea,  fhould  produce  a  par¬ 
ticular  procefs,  which  muft  terminate  in 
throwing  off  the  dead  or  extraneous  part 
from  the  living  or  found  parts ;  I  would 
afk,  why  the  tefticle  of  the  cock  did  not 
caufe  this  procefs  to  begin  ?  I  avoid  en- 
gaging  in  the  difpute,  whether  a  part  of  an 
animal  when  fevered  from  a  living  animal, 
may  or  may  not  be  faid  to  have  life. 

In 

.1  i  .•*  J 
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In  fome  of  the  lefs  perfeft  animals,  it 
is  a  fact,  that  the  feparated  part  is  capa¬ 
ble  of  becoming  a  complete  animal ;  alfo  that 
the  mufcular  parts  of  the  perfect  animals 
retain  their  irritability  fome  time  after  ref- 
piration  has  ceafed. 

i 

We  therefore  will  not  venture  to  af¬ 
firm,  that  the  tefticle  of  the  cock  ought 
to  be  confidered  as  a  dead  part,  but  furely 

it  muft  be  allowed,  that  it  was  very  ex¬ 
traneous  with  refped  to  the  liver  of  the 
hen. 

% 

But  Mr.  Hunter  obferves,  “  that  this 
union  of  living  parts,  takes  place  in  certain 
cireumftances.5*  I  can  only  find  that  it 
happens  in  cafes  of  inflammation,  and  the 
phenomena  of  inflammations  are  fufficient  to 
explain  this  union,  without  the  fuppofition  of 
the  fluids  being  alive.  For  we  obferve,  that 
inflammation  difpofes  the  inflamed  veflels 
to  elongate,  and  the  union  of  parts  depends 
on  this  elongation ;  as  we  may  obferve 
\n  adhefions  of  the  inflamed  pleura .  Du 
1  Hamel 
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Hamel,  relates  an  inftance,  where  the  fpurs 
of  a  cock  placed  upon  the  comb,  when  it 
was  inflamed,  fixed  there,  and  grew.  From 
thefe  and  all  the  other  proofs,  which  Mr. 
Hunter  himfelf  has  brought,  there  is  much 
more  reafon,  I  think,  for  fuppofing  that 
the  union  of  parts  depended  rather  on  the 
life  and  elongation  of  the  veffels,  than  to 
fuppofe  that  the  fluids  are  alive  which  thefe 
veffels  carry* 

thirdly ,  u  The  blood  becomes  vafcular, 
like  pther  living  parts,  and  the  coagula, 
as  Mr.  Hunter  affirms,  in  the  extremities' 
of  arteries,  after  amputations,  may  bein- 
jefted  by  injefting  thefe  arteries.” 

This  indeed  may  be  the  cafe,  and  never- 
thelefs,  the  fluids  which  thefe  veffels  carry, 
may  not  be  alive.  For  I  have  juft  ob- 
ferved,  that  inflammation  caufes  the  veffels 
to  elongate,  and  after  amputation  the  flump 
is  inflamed ;  hence  veffels  may  arife  and 
pafs  through  this  coagulum  and  anaftomoze ; 
but  they  by  no  means  take  their  origin 

from 
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from  the  coagulum •  For  if  this  were  pof- 
fible,  I  fhould  expect  that  thofe  clots, 
that  are  termed  falfe  conceptions,  fhould 
be  vafcular,  which  is  by  no  means  the 
cafe ;  and  that  the  blood  fhould  become  vaf- 
eular  in  every  inPcance,  where  it  is  extra- 
vafated.  Befides,  the  blood,  in  its  coagu¬ 
lated  ft  ate,  cannot  poffibly  be  Paid  to  poftefs 
life,  according  to  Mr.  Hunter’s  own 
idea  of  life.  In  order  to  prove  this,  I 
mu  ft  employ  his  arguments  againft  hint-* 

felfV.  -  -  ; 

In  the  firft  place,  Mr.  Hunter,  in  con-f 
fklering  the  blood  as  alive,  views  it  as  a 
fluid  ;  as  is  evidenced  by  his  having  alledg-* 
ed,  “  that  in  the  nature  of  things,  there  is 
not  a  more  intimate  connection  between 
life  and  a  folid,  than  between  life  and  a 
fluid.”  By  coagulation,  the  blood  lofes 
its  fluidity  and  becomes  folid.  Mr.  Hunter 

mf 

feems  to  admit  that  the  coagulation  of  the 
blood  ife  a  morbid  change,  produced  by 
the  ftimulus  of  expofure  which  happens, 
he  fays,  as  certainly,  as  the  cavity  of  the 

thorax 
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thorax  or  abdomen  inflame,  from  the  fame 
caufe.  I  alledge,  admitting  for  an  inftant, 
that  the  blood  whilft  fluid  was  really  alive, 
that  it  muft,  according  to  Mr.  Hunter’s 
own  words,  be  confidered,  when  in  its  co¬ 
agulated  ft  ate,  as  being  really  and  certainly 
dead.  If  this  be  the  cafe,  it  undoubtedly 
is  a  very  unfavourable  circumftance,  to  be 
brought  as  an  illufiration  of  the  blood  pof- 
felling  life.  But  what  is  life,  in  the  fenfe 
in  which  Mr.  Hunter  adopts  that  term  ?  It 
may  be  gathered,  from  obferving  that  he 
confiders  a  mufcle,  cut  out  of  the  body, 
to  be  alive  as  long  as  it  continues  capable 
of  being  a&ed  upon  by Jllmuli  of  any  kind  ; 
that  is,  as  long  as  a  part  retains  any  irrita¬ 
bility.  Mr.  *  Hunter  agrees  to  this,  by 
faying  that  the  mufcles  of  a  turtle  con¬ 
tinue  alive  a  great  while  after  the  anir 
mal,  as  one  whole,  is  dead.  Query,  does 
the  coagulum  poflefs  the  leaft  degree  of 
■this  kind  of  irritability,  or  life,  as  Mr. 
Hunter  is  pleafed  to  term  it  ?  No,  it  cer¬ 
tainly  has  loft  all  irritability ;  and  there¬ 
fore  Mr.  Hunter  himfelf,  not  only  agrees 


that 
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<  *  * 

that  coagulation  is  a  morbid  change,  but 
by  his  own  arguments*  proves  that  the 
coagulum  of  blood  is  really  a  dead  matter, 

i  ? 

Fourthly ,  “  Blood  taken  from  ther  arm, 
in  the  mofl  intenfe  cold  which  the  human 
body  can  bear,  raifes  the  thermometer  to 
the  fame  height,  as  blood  taken  in  the 
moft  fultry  heat,”  This  Mr.  Hunter  con¬ 
fident,  as  aftrong  proof  of  the  blood’s  being 
alive,  as  living  bodies  alone  have  the 
power  of  refilling  great  degrees  both,  of 
heat  and  cold,  and  of  maintaining,  in 
almoft  every  fituation  while  in  health, 
that  temperature  which  we  diftinguifti  by 
the  name  of  animal  heat.  This  is  in¬ 
deed,  a  proof  that  life  can  refift  the  aftion 
of  external  cold ;  but  is  by  no  means  a 
proof,  :that  this  power  exifted  in  the  blood. 
On  the  contrary,  blood  drawn  in  feveral 
different  circumftances  of  the  air,  in  lcfs 
than  two  hours  will  be  cooled  to  the  degree 
of  the  furrounding  atmofphere,  as  I  am 
convinced  from  often  repeated  experi¬ 
ments.  I  therefore  aver,  that  the  blood,  in¬ 
dependent 
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dependent  of  the  animal  fyftem,  cannot 
retain  heat,  which  indeed,  feems  to  be 
conne&ed  with  life.  Now  as,  in  fa£t, 
we  find  it  cannot  retain  its  heat,  it  can¬ 
not  be  alive. 

Fifthly ,  “  Blood  is  capable  of  being 
afted  upon  by  a Jlimulus  ;  for  it  coagulates 

.  •  .  *  i*  •  k  9  \  ‘  . 

on  expofure,  as  certainly  as  the  cavity 
of  the  thorax  or  abdomen  inflames  from 
the  fame  caufe.”  Any  perfon  would  be 
laughed  at,  if  he  were  to  affirm  that  a 
jelly  of  any  kind  were  alive,  becaufe  in 
a  certain  heat  it  continues  fluid,  and  on 
diminution  of  this  heat,  or  on  expofure 
to  cold  and  air,  it  coagulates, 

;.yj*  •  t 

Sixthly ,  C6  The  more  it  is  alive,  i.  e. 
the  more  the  animal  is  in  health,  the  foon- 

t 

er  it  coagulates  on  expofure ;  and  the  more 
it  has  loft  of  its  living  principle,  as  in 
the  cafe  of  violent  inflammation,  the  lefs 
it  is  fenfible  to  the  Jlimulus  produced  from 
its  being  expofed,  and  the  later  it  coagu¬ 
lates.”  It  fhould  feem,  from  this,  that  it  is  a 

F  z  '  mere 
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mere  paffive  kind  of  life  that  the  bloocj 
enjoys ;  for  it  is  totally  dependent  on  the 
animal  powers,  which  canfe  it  to  circulate. 
I  muft  alfo  remark,  that  it  muft  be  a  very 
curious  kind  of  life  which  it  poffeffes ;  as 
the  more  it  is  alive,  the  eafier  it  is  af- 
fe&ed  by  a  Jiimulus  :  now,  it  is  the  reverfe 
in  every  other  kind  of  life ;  for  the  weaker 
the  principle  of  life  is,  the  more  violently 
it  is  affeded  by  (lighter  Jlimuli. 

But  perhaps  Mr.  Hunter  will  advance* 
that  the  blood  which  really  is  alive ,  when 
aded  upon  by  inflamed  veffel?,  and  vio¬ 
lently  agitated  by  this  means,  falls  then 
into  a  comatous  ftate,  fo  that  it  is ‘not 
fo  much  affected  by  Jlimuli .  I  might 
alfo  add,  that  the  blood  is  found  coaguT 
lated,  where  the  Jiimulus  of  expofure  is  not 
applied,  as  is  proved  by  effufions  in  the 
brain.  The  coagulation  here,  takes  place 
merely  from  reft,  which  Mr.  Hunter,  I 
'prefume,  will  maintain  to  be  a  Jiimulus. 
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Seventhly ,  “  The  blood  prefer ves  life  in 
different  parts  of  the  body.  When  the 
nerves  going  to  a  part  are  tied  or  cut,  the 
part  becomes  paralytic,  and  lofes  all  power 
of  motion,  but  it  does  not  mortify.  If  the 
artery  be  cut,  the  part  dies,  and  mortifica¬ 
tion  enfues.”  What  keeps  it  alive  in  the 
firft  cafe  ?  Mr.  Hunter  believes,  “  that  it 
is  the  living  principle  alone  which  can 
keep  it  alive  ;  aiid  he  thinks  that  this  phe¬ 
nomenon  is  inexplicable  on  any  other  fup- 
pofition,  than  that  it  is  fupported  by  the 
blood.”  I  believe  no  one  ever  doubted 
that  blood  was  effentially  neceffary  to  the 
life  of  a  part.  If  this  experiment  proves 
any  thing,  it  is  that  nourifhment  is  chief¬ 
ly  conveyed  by  the  arteries,  and  not  by  the 
nerves ;  but  even  in  this  view  it  is  hardly 
fatisfactory.  For  though  the  larger  branch¬ 
es  of  nerves  were  tied  or  cut,  yet  the  al- 
moft  infinite  divifion  of  nerves  would  lead 
us  to  conclude,  that  a  number  of  thefe  fmall 
branches  were  ftill  left,  at  leaft  fufficient  to 
continue  the  circulation  of  the  fluids,  which 

F  3  depends 
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depends  on  the  a&ion  of  the  folids  produced 
by  nervous  influence. 

And  though  a  part  deprived  of  blood 
does  mortify,  yet  the  fluid,  which  fuftains 
it,  may  not  be  alive  itfelf.  At  leaft  this 
feems  by  no  means  neceflary,  for  the  whole 
animal  body  cannot  exift  long,  independent 
of  certain  ingejla ,  taken  into  the  ftomach. 
But  becaufe  this  is  highly  neceflary  to  pre- 
ferve  life,  we  cannot  from  thence  infer  that 
the  ingejla  muft  have  life. 

* 

To  conclude  this  chapter,  I  affirm, 
that  the  blood,  confidered  as  a  fluid,  and 
in  this  light  merely  Mr.  Hunter  views  it, 
cannot,  in  the  nature  of  things,  have  life  : 
for  life  evidently  confifts  in  the  performing 
[  certain  functions  of  an  active  kind  ;  and  for 
the  performance  of  thefe,  a  certain  organi¬ 
zation  is  abfolutely  neceflary.  Fluids  do 
not  admit  of  organization,  therefore  they 
cannot  be  alive. 


SECT. 
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SECT.  III.  , 

A  more  probable  ConjeSlure  concern¬ 
ing  Glandular  Secretion ; 

C  H  A  P.  L 

2 lie  Arguments  which  fupport  this  Conjecture. 

\  Lthough  the  opinions  which  I  have 
mentioned,  concerning  glandular  fe~ 
cretion*  have,  upon  being  attentively  exa¬ 
mined*  proved  altogether  unfatisfa&ory, 

i  , 

yet  I  do  not  think  this  intricate  part  of  the 
phyfiology,  totally  incapable  of  being  ex¬ 
plained.  I  propofe,  in  the  next  place,  to 
offer  fome  attempt  towards  an  explication 
of  it* 

With  this  intent,  I  muft  premife  that 
all  fecretions  are  produced  in  confequence 

F  4  of 
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of  life,  and  that,  independent  of  it,  they 
cannot  proceed.  From  hence  we  may 
juftly  infer,  that  fecretions  are  very  inti¬ 
mately  connected  with  the  living  principle 
or  nervous  fyftem. 

The  animal  machine  is  wonderfully  cori- 
ftru£ted  of  folids  and  fluids  :  the  former* 
poflefs  the  living  or  active  principle,  the 
latter  are  paffive,  and  totally  dependent  on 
the  folids,  which  are  endowed  with  the 
power  of  deriving  nourifhment  from  the 
fluids,  for  their  increafe,  and  the  other  pur- 
pofes  of  the  machine. 

The  vafcular  fyftems,  which  contain 
the  fluids,  can  only  be  affedted  by  nerves* 
in  as  far  as  they  change  the  ftate  of  mo¬ 
tion.  This,  I  believe,  cannot  be  doubted 
of  by  any.  If  then  our  fecretions  de^ 
pend  totally  on  the  influence  of  the  ner¬ 
vous  fyftem,  and  .this  fyftem  gives  the  po¬ 
wer  of  action  to  the  veflels ;  it  appears,  that 
it  muft  be  the  effect  of  this  a£tion  that  de¬ 
termines  the  nature  of  our  fecretions,  .  And 
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in  the  preemption  that  fecretions  depend 
on  the  influence  of  the  nervous  fyftem,  I 
am  fupported  by  fome  of  the  greateft  au¬ 
thorities  in  medicine,  viz.  Hoffman,  &c. 

I  derive  proofs  that  fecretions  depend 
on  the  adtion  of  the  veffels,  in  the  firft 
place,  from  confidering  the  fecretions  in 
their  found  ftate,  and  the  alteration  produ¬ 
ced  on  them,  without  the  leaft  morbid 
change  in  their  conftruttion.  For  this  pur- 
pofe,  I  may  obferve  how  inftantaneoufly 
the  milk  in  the  mamma  is  changed  by  fud- 
den  fright  ;  and  alfo  that  the  liver,  as  may 
be  learned  from  the  very  ingenious  Dr. 
Maclurg,  has  its  fecretion  increafed  by  an¬ 
ger  ;  and  that,  in  general,  the  fecretion  of 
bile  has  a  confiderable  relation  to  the  paf- 
fions.  I  would  here  alk,  what  poffible  ef¬ 
fect  the  paflions  can  have  on  the  fluids 
which  are  carried  by  the  veflels,  except 
by  their  influence  in  changing  the  ftate  of 
action  of  the  veflels,  which  contain  the  flu¬ 
ids  ?  Now',  that  emotions  of  the  mind,  and 
paflions,  have  a  great  powrer  on  the  aftions 

of 
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of  veffels,  Is  a  univerfal  obfervation,  and 
demonftrated  by  the  effedts  of  modefty 
or  fhame,  in  producing  blufhing,  and  by 
fear,  producing  palenefs.  It  is  from  hence 
that  the  paffions  are  properly  diftinguilhed 
into  fedative  and  ftimulant.  The  glandu¬ 
lar  parts  on  which  the  fedative  paflions  ex¬ 
ert  their  influence  have  the  adtion  of  their 
veffels  diminifhed,  and  in  confequence  of 
this  effedt,  the  quantity  of  fecreted  fluid  of 
fuch  parts  is  alfo  leffened.  The  contrary 
of  this  takes  place  from  the  ftimulant  paf¬ 
fions. 

% 

Sedatives  and  ftimulants  applied  to  the 
body,  where  glands  are  fituated,  produce 
effedls  on  the  fecreted  ,  fluids,  by  diminifh- 
ing  or  incfeafing  the  adtion  of  the  fecern- 
ing  veflels  ;  thus  cold  leffens  the  quantity 
of  perfpiration,  while  heat  increafes  it. 

The  variety  of  motions  which  the  nerves 
are  capable  of  caufing,  in  the  larger  arte¬ 
ries,  are  almoft  infinite,  as  we  learn  from 
thofe  writers,  who  treat  of  the  pulfe.  And 

that 
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that  an  equal  variety  may  take  place  in 
the  a&ion  of  the  fmall  veflels  we  have  not 
the  leaft  reafon  to  doubt.  Indeed ,  I  have 
proof  of  it  in  the  phenomena  of  topical  in* 
flammations  ;  for  we  feel  pulfations,  when 
a  part  is  inflamed,  which  were  not  felt 
before. 

1 

.  As  it  is  fully  afcertained,  that  the  nerves 
give  origin  to  animal  motion,  is  it  not  pro¬ 
bable  that  thefe  motions  are  varioufly  mo¬ 
dified,  according  to  the  ftru&ure  of  the 
organ,  on  which  the  nerves  exert  their  in¬ 
fluence  ?  Thus,  if  that  coat  of  the  veflels, 
which  has  a  mufcular  power,  is  weaker  in 
certain  parts  than  in  others,  fuch  parts  mu  ft 
of  courfe  have  a  weaker  a&ion.  And 
alfo,  if  the  elaftic  coat,  which  appears  to 
affift  in  the  aftion  of  the  veflels,  by  coun¬ 
teracting  the  contraction  of  the  mufcular 
power  differs  in  ftrength  in  different  parts, 
(for  it  is  probable  the  alteration  of  diften- 

fion  depending  on  the  elaftic  coat,  *  and 

the 

*  If  the  veffels  are  ever  diltended  beyond  their  ela- 
fti-city,  by  an  over  quantity  of  blood,  as  is  the  cafe, 

perhaps 
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the  contraction  depending  on  the  mufculai? 
coat  that  conftitutes  the  aftion  of  the 
veflels  in  every  part  of  the  body  does 
the  fame)  variety  of  ariions  in  the  veflels 
will  undoubtedly  arife  from  this  fburce. 
Hence,  therefore,  it  may  juftly  be  prefum- 
ed,  that  a  variety  of  motions  fhould  be 
produced,  depending  on  the  relative  ftrength 
of  thefe  coats  :  and  it  is  undoubtedly  proba¬ 
ble  that  the  coats  of  the  fecretory  veflels  do 
differ,  and  moft  likely  in  thofe  circumftan- 
ces  1  have  mentioned.  Dr.  Haller  feems 
to  be  fomewhat  of  this  opinion,  and  on 
his  judgment  I  always  lay  the  greateft 
ftrefs.  His  words  §  ccxxi.  are  as  follow  : 
“  Denfitates  arteriarum  minimarum  &  den - 
Jitates  pariter  ofculorum  fecreto riorum  di - 
verfas  ejfe  pojje ,  nihil  repugnat  &  fuadet 
in  major  thus  ramis  cert  a  obfervatio And 

perhaps  fometimes,  in  plethoric  habits,  then  the  elafiic 
becomes  an  affiftant  power  to  the  mufcular  coat,  by  en¬ 
deavouring  to  refume  its  proper  diameter* 

*  Nothing  hinders  the  denfities  of  the  fmalleft  ar¬ 
teries,  and  the  denfities  of  the  fecerning  orifices  too,  from 
being  different ;  and  certain  obfervation  perfuades  us, 
th^t  the  cafe  is  fo  in  the  greater  branches. 
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in  the  ramifications  of  the  veflels  I  have 
npticed  an  extenfive  variety,  which  I  have 
often  feen  in  moft  beautiful  microfcopical 
preparations,  made  by  Mr.  Hewfon.  Dr. 
Haller  has  alfo  obferved,  this  great  variety, 
§  ccxix.  “  AfpergiUum  in  liene  referunt 
arterial#  rubr#>  confertim  ex  trunculis  oriun - 
d#  ;  pencilluni  in  intejlinis ,  ferpentis  in  re- 
nibus,  Jlellqm  in  he  pate,  cincinnum  in  tejle , 
circulum  in  uvea  efficiunt .  Non  frujlra  vero 
fabric#  hanc  diverfitatem  a  Creatore  fadiam 
e][e9  non  obfcura  conjeBura  ef”* 

This  diverfity  of  ramification,  no  doubt, 
has  its  efleft,  in  determining  the  nature  of 
our  fecretions ;  but  it  is  chiefly  to  the  aftion 
of  the  veflels  in  the  different  glands  that 
I  attribute  the  greateft  power  of  changing 

*  The  minuteft  arteries  referable  a  watering-pan,  in 
the  fpleen,  ariling  in  crouds  fiom  fmall  trunks ;  a  brufh 
in  the  inteftines ;  ferpents  in  the  kidneys  ;  a  ftar  in  the 
liver  ;  a  curl  in  the  tefticle  ;  a  circle  in  the  awa,  Now* 
it  is  perfectly  obvious,  that  this  diverfity  of  ftru&ures 
I  was  not  given  in  vain  by  the  Creator. 
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our  fluids.  Dr.  Cullen  J  inclines  to  this 
opinion,  as  appears  from  §  cclxxxi.  of 
his  Phyfiology  ;  fpeaking  of  fecretions,  he 
fays,  “  till  we  can  difcover  thefe  more 
clearly,  we  may,  in  the  mean  time,  ob- 
ferve,  that  the  a&ion  of  the  veflels  of 
the  fecretory  organ,  has  a  confiderable 
fhare  in  determining  both  the  quantity 
and  quality  of  the  fecreted  fluid. 

Indeed  the  capacity  of  the  fecerning  ori¬ 
fices  of  glands  merely,  and  the  velocity  of 
motion,  which  the  blood  acquires  by  the 
action  of  the  large  arteries,  feem  to  have 
confiderable  influence  in  determining  the 
quantity,  and  perhaps,  in  feme  inftances, 
the  quality  of  thofe  fluids,  which  are  con- 
fidered  as  feparations  from  the  general 
mafs.  To  illuftrate  this,  it  is  obferved, 
that  the  matter  of  perfpirati'on  is  increafed 
by  exercife,  and  that  the  kidney  in  a  fpaf- 
modic  ftate  of  its  veflels,  feparates  a  limpid 

fluid,  without  the  admixture  of  the  muci- 

■* 

J  ProfeiTor  of  the  practice  of  Medicine  at  Edinburgh. 
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lagc,  which  is  fuppofed  to  be  generated 
by  a  (mall  degree  of  putrefaction  taking 
place  in  the  blood.  Thefe  circumftances, 
however,  affift  us  very  little  in  account¬ 
ing  for  the  phenomena  of  fecretions ;  for, 
in  general,  they  are  independent  of  the 
velocity  of  the  blood  in  the  courfe  of  cir¬ 
culation. 
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CHAP.  II. 


'The  Subjett  continued . 

YT^RGM  the  reafoning  in  the  preceding 
chapters,  I  humbly  prefume,  that  the 
fecerning  veffels  of  glands  have  a  plaftic 
power  on  the  fluids,  and  by  this  power  pro* 
duce  their  effect  on  them. 

* 

I  am  confirmed  in  this  opinion,  by  re* 
fle&ing  on  the  power  of  the  large  veffels, 
in  producing  changes  according  to  their 
mode  of  action,  and  by  confidering  the  dif¬ 
ferent  ftate  of  fome  of  the  interfticial  fluids, 
which  vary  in  properties,  according  to  the 
healthy  ftate  of  the  animal.  What  may 
be  ufed  as  a  further  argument  for  this  opi¬ 
nion,  is,  that  the  different  appearances  of 
pus ,  depend  totally  on  the  different  degrees 
of  inflammation,  or,  in  other  words,  on 
the  different  adtion  of  inflamed  veffels. 


Mr. 
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Mr.  Gaber  is  the  author  of  an  inge¬ 
nious  paper  in  the  Mlfcellanea  Taurinenjid , 
in  tvhicb  he  endeavours  to  prove,  that  pus 
may  be  formed  by  the  putrefaftion  of  fe- 
rum.  Ill  repeating  this  gentleman’s  expe- 
rimentSy  I  find  the  phenomena,  in  as  far  as 
I  attended  to  them,  as  he  has  related  :  but 
yet,  I  can  by  no  means  agree  with  him, 
that  the  depofition  of  putrid  ferum  is  pus : 
his  ingenuity  has  indeed  carried  the  analo¬ 
gy  a  great  length ;  yet,  I  humbly  think, 
that  the  fediment  of  ferum  differs  from  pus 
in  feveral  efiential  circumftances.  A  confi- 
derable  time  is  required  for  this  depofition, 
whereas  pus  is  completely  formed  in  a  few 
hours*  a  fhort  time  only  being  neceffary 
for  the  fluid  parts  to  be  abforbed ;  and  it 
is  from  this  part,  being  abforbed,  that  it 
acquires  its  opake  and  vifeid  appearance. 

It  is  true  indeed,  that  *  “  Pus  laudablle 
fere femper fatet,  fed  p  arum,  et  vh fenfbili - 

*  Laudable  pm  almoft  conflantly  has  a  difagreeable  fmell, 
though  in  a  fmall  degree,  and  fometimes  hardly  percept 
tible, 

ter” 
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ter : s’  yet,  it  muft  have  happened,  to  every 
obferver  on  this  fubjed,  to  have  been  fre¬ 
quently  found  perfeftly  fweet,  (particu¬ 
larly  in  the  large  cavities)  and  having  very 
much  the  appearance  of  good  cream.  Se¬ 
rum  does  not  depofit  its  fediment  until 
there  is  a  very  perceptible  fator,  that  is, 
not  until  putrefaction  is  advanced  a  confi- 
derable  way ;  I  cannot  therefore  fuppofe  pus 
to  be  produced  by  putrefaction,  until  it 
can  be  proved,  that  it  is  always  fetid  ; 
which  cannot  de  done. 

* 

I  know  very  well  that  pus  will  become 
putrid,  as  well  as  every  animal  fluid; 
but  I  ha  ve  already  proved,  that  it  is  not 
fo  putrefcent  as  ferum.  ^  J 

It  may  indeed  be  advanced,  in  favour 

% 

of  pus  being  formed  by  this  procefs,  that, 
in  fome  inftances,  where  it  remains  but 
a  fliort  time,  it  is  found  to  be  very 
fetid ;  and  an  example  may  be  brought 
from  the  very  fetid  fmell,  which  a  flump 
gives,  in  feveral  of  the  firft  dreffings  after 

amputa- 
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imputation.  I  think,  however,  that  pus 
acquires  this  fmell,  in  confeqnence  of  the 
red  particles  oozing  out  from  the  fmali 
divided  arteries,  and  promoting  putrefac¬ 
tion.  This  idea  is  proved  by  noticing* 
that,  after  a  certain  time,  when  thefe  vef- 
fels  may  be  fuppofed  to  be  clofed,  the  fator 
goes  off. 

«  \ 

As  I  have  taken  pains,  therefore*  to  as¬ 
certain  that  the  formation  of  pus  does  not, 
in  the  fmalleft  degree,  depend  on  a  fermen¬ 
tation  of  the  folids  or  fluids,  this  is  the 
proper  place  to  mention  on  what  I  think 
it  does  depend.  And  here,  I  exaftly  coin¬ 
cide  in  opinion  with  thole  who  have  af¬ 
firmed  that  pus  is  fecreted  by  -inflamed 
veflels.  The  firft  perfon  who  advanced 
this  very  ingenious  doftrine*  was,  I  be¬ 
lieve*  Dr*  Thomas  Simpfon,  profeflbr  of 
medicine  and  anatomy,  at  St  *  Andrew’s* 
For  this  gentleman,  in  a  public  oration, 
anno  1726,  de  re  medica ,  fays,  66  In  me * 
dicorum  difceptationibus ,  nihil  ejl  celebrius , 
quam  ut  tumor eS)  jluores ,  morbojque  omnes , 

G  2  qui~ 
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qulquidem  evacuationibus  omnino  cedunt ,  ad 
humores  jlatlm  pravos  &  malignos  rejer'ant ; 
nempe  quia  nefcii  fint,  quomodo  liquor es  ah - 
am  atque  aliam  induere  pojjint  formam ,  nijt 
vel  fermenlum  aliquod ,  vel  alia  quapiam  no¬ 
va  infolenfque  materies  interveniat .  V e rumr 
tit  dc  hac  re  clarius  cei  tiujque  conjlituatur ? 
ex  famiUariJJimis  maximeque  pervagatis  cor - 
pons  humam  cajibus  \  pojlulo 9  me  cum  ve- 
lint  vulneris ,  quod  mufculof#  alicui  corpo¬ 
ris  bene  fani  parti  inpgitur ,  ordinem  £s?  pro « 
grejfum  paulifper  expendere.—Primo ,  'igi- 
tur  ex  hiantium  vaforum  ofeulis  pleno  rivo 
projluit  fanguis  Jincerus deinde,  iifdem  vi 
Jua  contrahente  paulatm  conniventibus,  li¬ 
quor  tenuior  &  pallidior ,  dWc  tandem  om¬ 
nino  coeant ,  cum  levi  partis  fauc'ue  injlam- 
maiione  ;  quam  fequitur  mox  fanguinis  con - 
'fiuentis  remora ,  ££  **  faffim  febricula, 

donee  vafa  dudum  contenta  denuo  fe  fponte 
fua  remittant ,  finantque  in  communi  vulneris 
alveo  deponi  liquida ,  Jlagnantia  &  a 

calore  corporis  mo  dice  feta,  inunam  albidam 
fuique  fimilem  materiem,  quam  valgus  pus 
appellate  concrefcant.  §uod  fi  jam  pifum r 

vel 
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vel  ejufmodi  quid  in  plague  fauces  injiciatur , 
jimulque  arceatur  aeris  contagium ,  ejficitur 
ut  pus  Mud  quamdiu  voles  fiuat  ;  prorfus  ut 
hoc  pafto  repente  exiflat  emergatque  nova 
qutfdam  glandula .  Contra,  fi  vulnus  quoquo 
modo  irritatur ,  nimiumve  comprimitnr ,  liquida 
ex  integro  mutabuntur ,  aliamque  fpeciem  fe- 

rent,  id  quod  chirurgi  optime  norunt .- - 

jFf/Vzc  fequitur  facilius  ejje  nihil , 
corporis  fecretiones  humorefque ,  z///<2  /zo- 

materire  vel  fermenti  accejjione ,  mutata 
foinm  vaforum  fecernentium  diametro  nume - 
-  rtf'll,  immutenturC * 

G  3  Since 

*  4t  Nothing  is  more  common,  in  the  writings  of 
phyficians,  than  to  a  cribe,  without  helitation,  tumors, 
difcharges,  and  all  difeafes  which  yield,  in  any  manner, 
to  evacuations,  to  vitiated  and  corrupted  fluids  ;  for 
which  no  other  reafon  can  be  affigned,  than  that  they 
do  not  underhand  how  fluids  can  aflume  different  forms, 
unlefs  through  the  intervention  of  fome  ferment,  or  home 
other  new  and  unufual  matter.  But  that  this  point  may 
be  determined,  with  greater  clearnefs  and  certainty,  from 
the  mofl  familiar  and  common  cafes  that  occur  in  the 
human  body,  let  them  attentively  confider,  for  a  little, 
the  order  and  progrefs  of  the  appearances  of  a  wound, 
which  is  inflidled  on  any  mufcular  part  of  a  found  body.— 
Now,  iirft  of  all,  there  iffues,  in  a  full  ffream,  from 
the  mouths  of  the  yawning  veflels,  pure  blood  ;  then, 

the 
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Since  this  Dr.  Morgan,  has  laboured  the 
fame  fuhject  at  greater  length,  and  with 
the  greateft  fuccefs,  as  appears  from  his  ex¬ 
cellent  inaugural  diflertation  De  Puopoieji 
anno  1763,  to  which  I  refer  the  reader  for 

fatisfactory  arguments. 

■  -  \ 

An  additional  proof,  that  pus  is  formed 
by  a  fecretion  depending  on  the  aftion  of 

the  veffels  contracting  by  little  and  little  by  their  own 
contractive  power,  a  thinner  and  paler  liquor ;  until,  at 
length,  they  entirely  (hut,  while  a  flight  inflammation 
takes  place,  in  the  wounded  part,  which  is  foon  fuo- 
ceeded  by  a  ceflation  of  the  efflux  of  the  bipod  deter’ 
mined  to  the  part,  and  that  by  a  flight  fever,  until  the^ 
veffels,  formerly  flretched,  fpontaneoufly  relax  themfelves, 
and  depofit  their  liquid  contents  in  the  common  cavi¬ 
ty  of  the  wound  ;  where  ftagnating,  and  moderately 
cherifhed  by  the  heat  of  the  body,  they  are  converted 
into  a  whitifh  and  perfectly  uniform  matter,  commonly 
called  pus.  But  now,  if  a  pea,  or  any  thing  of  that 
fort,  is  introduced  into  the  mouth  of  the  wound,  the 
ponfequence  is,  that  the  pus  difeharges  as  long  as  you 
pleafe ;  fo  that,  in  this  manner,  a  new  kind  of  gland, 
as  it  were,  fuddenly  ftarts  into  exiflence  ;  on  the  con¬ 
trary,  if  the  wound  is  in  any  way  irritated,  or  too  much 
comprefled,  the  fluids  will  be  entirely  changed,  and  af- 

fume  another  appearance,  as  furgeens  well  know.- - - 

Hence  it  follows,  that  there  is  nothing  eafier  than  to 
phange  the  fecretions  and  fluids  of  the  body,  without 
any  addition  of  new  matter,  or  a  ferment,  by  only  alter¬ 
ing  the  diameter  of  the  fecerning  veffels.” 


the 
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the  veflels,  may  be  derived  from  the  chi- 
rurgical  treatment  of  inflamed  parts.  Ex¬ 
perience  has  convinced  furgeons,  that  a 
certain  condition  of  pus ,  is  conne&ed  to  a 
certain  ftate  of  the  part  inflamed ;  and  ac¬ 
cordingly,  to  abate  or  encreafe  the  inflam¬ 
mation,  they  apply,  either  fedative  or  fti- 
mulant  applications ;  whereas,  if  the  fluid 
was  fermented  into  pus ,  after  its  extra va- 
fation,  we  fhould  not  expeft  that  they 
would  proceed  in  fuch  manner ;  but,  that 
inftead  of  applying  thofe  applications,  which 
exert  their  influence,  in  altering  the  ftate 
of  adtion  of  the  inflamed  veflels,  they  would 
be  chiefly  felicitous  to  employ  fuch  methods 
as  might  promote  the  fermentation. 

Mr.  Hewfon  has  adopted  this  opinion, 
(fee  p.  1 1 7,  1 1 8,  119,  of  his  Lymphatic 
Syftem)  and  has  farther  advanced,  that  in 
feme  inftances,  it  is  fecreted  by  the  exha- 
lant  arteries,  G.  9,  where  pus  is  found  in 
the  cavities  without  the  leaft  exulceration. 
The  doftrine  of  fermentation  being  previ- 
pufly  exploded,  this  fa£t  amounts  almoft 

to 
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to  a  demonftration,  that  pus  is  a  fecretion, 
depending  totally  on  the  fuppuratory  in¬ 
flammation,  and  alfo  that  in  fiich  inftances 
it  muft  be  formed  by  the  exhalant  arte¬ 
ries. 

Finding  then,  that  the  exhalant  arteries,  un¬ 
der  different  circumftances,  produce  different 
effefts,  as  well  as  do  the  larger  arteries  by  their 
alteration  in  this  mode  of  action,  all  that  re¬ 
mains,  in  order  to  eftablifh  that  fecretions, 
in  general,  are  performed  by  the  action  of 
the  fecerning  veffels,  is  to  transfer  this  rea- 
foning  to  thofe  glands,  which  I  treated  of 
as  more  complex  or  compleat  glands.  This 
I  have  in  part  done,  where  I  affirmed  that 
they  were  univerfally  vafcular  ;  for  though, 
at  the  fame  time,  I  remarked  that  there 
was  a  difference  in  the  ramifications  of  the 
veffels  in  different  glands,  &c.  yet  this,  and 
other  varieties,  which  no  doubt  exift  in  their 
conftruftion,  are  only  fuch  as  are  proper 
for  them,  as  they  are  to  effeft  a  greater 
change  on  the  general  mafs.  But  that  there 
is  probably  a  fimilarity  between  the  exha¬ 
lant 
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lant  veflels,  and  the  feeerning  vefiels  of 
glands,  appears  to  be  the  opinion  of  the 
illuftrious  Haller,  by  his  afking  §  xliii. 
“  Annort  adjinis  ejl  exhalanti  fabrics  omnis 
fecretio  in glandulas  veras Jive  cryptas 

Now,  as  the  nature  of  the  interfticial 
fluids,  as  I  have  endeavoured  to  prove, 
depends  on  this  Ample  organization  of  an 
exhalant  veffel ;  fo  perhaps,  the  fpecific  qua¬ 
lities  of  all  the  fecretions  are  formed  by 
thofe  arteries,  which,  in  their  continuation, 
conftitute  the  beginning  of  the  excretory 
du&s  of  glands. 

I  humbly  prefume,  that  this  opinion  is 
fomewhat  fupported  by  remarking,  that  fe¬ 
cretions  are  not  neceffarily  affected  by 
changes  in  the  general  circulation  ;  becaufe 
the  excretory  duft  is  removed  at  a  greater 
diftance,  and  the  velocity  of  the  blood  is 
previoufly  much  diminiflied,  by  the  vari¬ 
ous  contorfions  of  the  minute  arteries.  And 
perhaps,  this  opinion  may  be  confirmed  by 
the  obfervation,  that  the  fecretions  are  in- 

creafed 
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creafed  by  ftimulating  their  excretory  duds’, 
that  is,  by  increafing  their  a&ion. 

The  lymphatic  veffels  of  the  lymphatic 
glands,  with  thofe  of  the  fpleen  and  thy* 
inus ,  according  to  this  view,  are  to  be  con- 
lidered  as  adequate  to  the  excretory  duds 
of  other  glands  ;  for  thefe  veffels  appear  to 
anfwer  a  fimilar  ufe. 

V  y  II  l  A  '\yi.  ***  I-  ..  '  5  - 
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